


OPERATION AND MATNTENANCE MANUAL
FLOOD PROTECTION SYSTEM
HARTFORD, CONNECTICUT

POREWORD

The successful functioning of a flood protection system is not as-
sured by construction of an adeqguete system of dikes, walls emnd pumping

-plents, If the system is to perform its function it must be carefully

maintained during periods of normal river steges and properly operated
during flood periods.

The need for proper maintenence cannot be too highly stressed in
view of the faoct that lerge demages may be incurred through failure of a
oritvical element in flood time, caused by deterioration or. demage that
would have been eliminated by proper maintenance. ‘ ,

Vecessary maintenanee end proper 0pere.tion require that responsible
local persons have a thorough understanding of the functions of the vari-
ous units.of the system and thé best me-bhods of maintaining the system

-and operating 1t during. flood emergoricies., It is the purpose of this

manuq.l to provide complete informetion so-that all parties may know their
respongibilities in maintaining and operating the flood protection system
in sccordance with the reguleations prescribed by the Secretary of Wer so
as to obtain meximum benefits. Maintenance and operation shall be pro-
vided in strict accordance with the regulations prescribed by the Secre-
tary of War as amplified by this manusal, .
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OPERATION AND MAINTENANCE MANUAL
LOCAL FLOOD PROTECTION WORKS
HARTFORD, CONKECTICUT '

SECTION I, INTRODUCTION

1-0l. Authorization. - The flood protebtion project for Hartford,
Connecticut was sauthorized by the provisions of the Emergency Relief .
Appropriation Acts of June 22, :19%6, June 29, 1937 snd June 21, 1938,
the Flood Control Act approved June 28, 1938 (House Document No. L55,
75th Congress, Second Session) and modified by the Flood Control Act
of August 18, 1941 (House Document No. 653, T6th Congress, Third Ses-
sion). The Act of QOctober 26, 1942 (Publie No. 759, 77th Congress,
Second Session) further modified the existing project to inciude con-
Struction of Gully Brook Conduit. . '

1-02. Location, - The project is located in the City of Hartford,
Connecticut on the west bank of the Connecticut BRiver fifty-two miles
above its mouth., - : ' '

1-03, Date of Construction. - Construction started March 2);, 1938
on the first unit and was substantially completed on 2l August 194)i. The
designed protection will not be obtained until two temporary pumping sta-
tions are replaced with permanent structures. ‘

1~0L. Deseription, -~ The protection consists of 34,000 feet of
earth dike and L,L,00 feet of comcrebe flocod wall alorg the west bank of
the Connecticut River, 5600 feet of pressure condult for the Park River,
3100 feet of pressure conduit for Gully Brook, and four pumping stations -
to handle drainage and sewage in time of floods or high water.

The dike system starts at the northern limits of the City of
Hartford on high ground on Windsor Avenue and extends in an easterly di-
rection to the Connecticut River, thence in s southerly direction elong
the Connectlicut River approximately six miles, thence westerly to high
ground on Wethersfield Avenue at the southern limits of the City of
Hartford. '

The dike system is continuous from begimning to end except
for e short section at the Memorial Highway Bridge where high ground is
encountered. The construction was divided into three sections and for
convenience of description the same procedure will be used. The sec-
tions ares North Meadows Dike from the upper limits to Memorial Bridge,
Riverfront Dike from Memorial Bridge to a point approximately 1,000 feet
below the Hartford Bleétric Light Company, and South Meadows Dike (Clark
Dike) from a point below Light Plant to end at Wethersfield Avenue.



The North Meadows Dike is constructed entirely of earth,
being 16,400 feet in length with an average height of 27 feet. There
are two coneréte railroad stop log structures, one at the upper end
for & double track mein line, and one near the southern end for a
single track branch line. Four ramps are provided across the dike to
permit easy access to the riverside of the dike., One pumping station
with storage pond is provided to handle surface weter drairage in
time of high water.

The Riverfront Dike is constructed of earth dike and con-
crete floodwall, +the concrete floodwsll being used due to restricted
space for construction. There are 5,300 feet of earth dike and 1,100
feet of concrete floodwall. Ome remp is provided in the earth dike
section opposite Wawarme Avenue for access to the riverside of the
dike. Two conecrete stop log structures are provided at the Hartford
Electric Company, one for a single track siding emd one as an access
door through the floodwell.

The construetion of the Riverfront Dike blocked the Park
River which flows through the City of Hartford and emptied into the
Connectisut River approximately l,300 feet below Memorial Bridge. The
Park River was inclosed in a twin barrel pressure conduit, from a
point where any backwater would be retained within the banks, through
the Riverfront Dike and emptying into the Connecticut River 3,500 feet
below MNemorial Bridge. The conduit is 5,600 feet in length and was
constructed in the old streambed through the Town and across a park
area when the river made & long sweeping bend.

The construction of the Park River Conduit blocked a brook
kmown.  as Gully Brook, which emptied into the Park River near the point
where the New York, New Haven & Hartford Railroad crosses Asylum Street.’
Gully Brook starts in Keeney Park and through the downtown district was
inclosed in 4 conduit., The portion of conduit that would be unable to
withstend the incressed pressure was rebuilt and additional conduit was
constructed across Bushnell Park to empby the brook into the Park River
conduit, The new.construotion end portion rebuilt toteled 3,100 feet
of single barrel pressure gonduit.

The construction of the Riverfront Dike and conduit sys‘oem
requires two . pumping stations to handle surface water and sewage in
time of high water., The Bushnell Park Pumping Station was built to
disc.harge directly into the Park River Conduit end the Keeney Lene Pump~
ing Station discharges into the Comnecticut River through a conduit
under the Riverfront Dike.

The South Meadows Dike is constructed entirely of earth,
being 11,1100 feet in length with an average height of 24 feet. Two
stop log structures are provided at the lower end, one for access to
an oil bulk stetion and one for a branch line track and siding of the
New York, New Haven & Hartford Railroad. One pumping station is



located 'at the lower end to handle surface water. Ome ramp is provided
for access t6 riverside of dike.

1-05. Protection Provided. - The dike system affords protection.
to all areas subject to floods in the City of Hartford. The project
grade for dikes and wells was designed to protect against a flood
greater than any of record, as modified by an approved plan of twenty
reservoirs. The grades at all points are above the meximum stege of
the record flood, that of March 1936. A%t the request and expense of
the City of Hartford, the walls and dike grades were increased 5 to 6
feet, the crown width for dikes was inecreased from 10 to 15 feet, and
8 condult provided for the Park River in lisu of the open channel in-
provement of concrete walls proposed in the approved plan. -

1-06. Location Map. - See Plate No. V of Appendix "p" for loca-
tion map.




SECTION II. LOCAL COOPERATION REQUIRELENTS

2~01l. TFlood Contrel Acts. =~ The Flood Contrecl Act approved June 22,
19%6 (Public Ho. 738, [Lth Congress) provides, "That hereafter no money
appropriated under authority of this Act shall be expended on the con-
struction of any project until States, political subdivisions thereof,
or other responsible local agencies have given assurances satisfactory
to the Secretary of War that they wills

"{a) Provide without cost to the United States
all lands, easements, and rights-of-way necessary for
the construction of the project.

"(b} Hold and save the United States free from
damages due to the construction works, and,

"(c) Maintein and operate all the works after >
completion in accordance with regulations prescribed
by the Secretary of War."

The Act approved June 28, 1938 and modified August 18, 1941
- and October 26, 192, which provided money and authorization for the.
flood protection works in Hartford, Comnecticut stated that the above
provisions (a), (b), and (c¢) would still apply.

2-02. Assurances. - The Flgod Investigation and Improvement Com=
mittee. created by resolution of the Court of Commen Council, adopted
April 13, 19%6, functioned until Vay 28, 1937, when the Flood Commission
of the City of Hartford was approved, (Senate Bill No. 862 - an Act
establishing & Flood Commission in the City of Hartford), as the agent
responsible and empowered to furnish assurances to the Secretory of Var
as required by the Flood Control Act of 1936,

The work of enlarging snd raising the Clark Dike was per-
formed under provision of the Emergency Relief Acts of June 22, 19%6,
June 29, 1937 and June 21, 1938. Assurances were furnished September
22, 19%6 and were not immediately approved by the Chief of Engineers
dus to a revision that was deemed necesseary; however, the Chief of
Engineers authorized the District Engineer to proceed with the work
upon receipt of right of entry to land owned by the City and to revise
the assurances before entering on property not owmed by the City.
Assurances were furnished February 19, 1938 for additional work in the
seme area end were approved March 26, 1938.

. The exisgting project wes authorized by the Flood Control
Act approved June 28, 1938 with modifications of August 18, 19/l anad
Qotober 26, 1942, Assurances were furnished the Secretary of War as
shown belows:

APPROVED BY
PROJECT ASSURANCE DATED  SECRETARY OF WAR
North Meadows Wovember 18, 1938 December 6, 1938
Riverfront May %1, 19LO July 9, 1940 '
Park River July 9, 1940 August 26, 1940
Gully Brook June 29, 1943 - - July 27, 1943

A copy of these assurances is given in Appendix B of this manual.

-



SECTION III., GENERAL REGULATIONS

3=01., Purpose of This Manuel. - The purpose of this manual is to
present detailed information . to be used as a guide in complying with
' "Flood Control Regulations - Meintenance and Operation of Flood Control
Works™ as approved by the Acting Secretary of War on 9 August 19Ll;, end
pnblished in the Federal Register on 17 August 9Lk, a copy of which is
bound in the back of this volume as Appendix A. In executing assurances
of loeal cooperation for the Hartford project, the City has agreed to
meintain end operate the completed works in accordance with those Regu-
lations. The Regulations are intended to cover all loecsl protection
projects constructed by the Department throughout the United States, are
general in nature, and obviously camnnot give deteiled instructions for.
the maintenance and operation of & specifie project. The detalls set
‘forth in this menual for maintenance and operation .of the East Hartford
project are intended to supplement the Regulations to permit obtaining
all the banefits and protection against floods for which the project was
designed. Fallure to maintain and operate the project as required by
the Regulations snd as detalled herein can cause severe property losses
and loss of life and cen result in an irreparablé:loss of confidence in
the flood protection system by citizens who have invested their funds on
the basis of the protection which it provides.

3~02. General Rules and Regulations. - The general rules of the
Regulations prescribed by the Secretary of War to govern the maintenance
and operation of flood control works ere given in guotation merks in the
following paragraphs and are defined further by remarks under each quo-
tation.

- (1) “rhe structures and facilities constructed by the United
States for logal flood protsction shall be continuously maintained in
such periods as may be necessary to obtain the maximum benefits."™

" {a) These requirements cennot be overstressed and the
clty suthorities must make adequate provisions for funds, personnel,
eqipment, and materials to allow for the proper maintenence sud opera-.
tior of the flood protection works.

(2) "The State, political subdivision thereof, or other
responsible local agency, which furnished assursnce that it will meine-
tain and operate flood control works in accordance with regulations pre-
seribed by the Secretary of War, as required by law, shall appoint a
permanent committee consisting of or headed by an official hereinafter
called the "Superintendent™ who shall be responsible for the development
and maintenance of, end directly in charge of, an organizetion respon-
sible for the efficient operation and maintenance of all structures end
facilities during flood periods end for continuous inspection and mein-
tenance of the project works during periods of low water, all without
cost to the United States™.



(a) The committee should be composed of competent
members, preferably men experienced in engineering or construction work
of a nature similar to the flood protection works. The committee must
be given broad authority to carry out its responsibilities,

(3) "A reserve supply of materlals needed during a flood
emergency shall be kept on haund at all times."

(a) Materials such as sand bags, cenvas or sisalcraft
paper, cinders, eto., and tools such as picks, shovels, block and
tackle, crow bars, etc. should be obtained and held in reserve to meet
any ordinary emergency, that may oceur during flood periods. Borrow pits
for embankment materials should be aveilable and sources of where to obe
tain additional supplies of material, tools snd equipment should be well
. established in order that these articles can be obtained quickly in case .
of an emergency..

(L) ™o encroachment or trespass which will adversely affect
the efficient operation or maintenance of the project works shall be per-
mitted upon the rights-of-way for the protective facilities.™

(a) The grazing of cattle, disposal of rubbish, erection
of fences or barriers, wearing of foot paths or any form of trespassing
on the project must be prohibited.

(5) ™o improvement shall be passed over, under, or through
the walls, levees, improved channels or flood ways, nor shall any excave-
tion or construction be permitted within the limits of the project right-
of-way, nor shell any change be made in any feature of the works without
prior determination by the Distrioct Engineer of the War Department or
his authorized representetive that such improvement, excavetion, or alter-
ation will not adversely affédct the functioning of the protective facili-
ties. BSuch improvements or alterations as may be found to be desirable
snd permissable under the determinaetion shall be constructed in accord-
ance with standard engineering practice. Advice regarding the effect of
propesed improvement or alterations on the functioning of the project and
information concerning methods of construction acéeptable under standard
engineering practice shall be obtained from the District Engineer or, if
otherwise obtained, shall be submitted for his approval., Drawings or
prints showing such improvements or alterations as finally constructed
shall be furnished the District Engineer after completion of the work®.

() Any contemplated improvements or alterations as
outlined above must be submitted to the U. 8. Engineer Office, Providence,
Rhode Island and the approvel of the District Engineer obtained prior to
the town authorizing the work. All request for approval shall be in
writing end complete drawings in duplicate, one set of which shall be in
reproducible form, must be sutmitted along with a full description of the
work intended. The City will be held responsible for obtaining prior
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-approval from the U. 8. Engineer Office, of any improvement or alterw
etions proposed by themselves, private perties or any publio utilities.
The City shall furnish the District Engineer as-built drawings in dup-
licate of the completed work.

(6) "It shall be the duty of the superintendent to submit a
semi=-ennual report to the Distriet Engineer covering inspection, maine
tenance, and operation of the protective works."

(a) See paragraph 3-05 of this menual for instructions
on submltting reports,.

(7) "The District Engineer or his authorized representatives
shall have access at all times to all portions of the protective works,"”

(a) The District Engineer or his representatives will
make periodic ingpections of the protective works to determine if the
project is being properly msintained and operated by the city.

(8) ™Maintenence measures or repairs which the District
Engineer deems ngcessary shall be promptly teken or made. ™

(a) The City should maintain the facilities and keep
them in good repair end not wait for the District Engineer to c¢all
matters to their attention. The District Office will advise the town
‘how te meke eny major repalrs to the facilities,

(9) "Appropriate measures shall be teken by local authorities
to insure that the activities of all local organizations operating public
or private facilities connected with the protective works are coordlnated
with those of the superintendent's organization during flood periods.™

(a) The City should formulate plens and negotiate ag:ee-
ments with local organizations and companies, who are operating facilities
connected with the protection works, to insure that their activities will
be properly coordinated with the superintendent's organization during
flood periods.

{10) "The War Department will furnish loecal interests with an
Operation and Maintenance Menual for each completed projected, or separate
useful part thereof, to assist them in carrying out their obligations under
these regulations.”

(a) The flood control committee should femiliarize them-
" selves with the contents of the manual, The superintendent should conduct
classes to instruet his subordinates in the proper maintenance and opera- -
tion of the flood protection facilities as outlined in the menuel, The
City authorities are encouraged to call on the U, $. District Engineer
Office for any additional advice or instructions reguired by them in carry-
ing out the town's obligations for meintaining and opersting the flood pro-
tection facilities.

3-0%. Naintenance. - &. The word "maintenance” as used in this
manual, applles to the upkeep, repair and care of the work constructed

-7 -



by the War Department and turned over to the City. Failurs to properly
mgintein the structure will lead to deterioration and possible failure
in flood time when there is due need of dependable protection.

!

b. Satisfactory and dependable operation depends on constant
maintenance. The organization which cares for maintenance will be
familiar with all parts of the system and will be in a position to use
them effectively in time of stress.

¢. Maintenance involves regular 1nspection of the entire
system to defect any deterioration or faulty operation that needs repair,
This does not mean a casual automobile trip to places easily accessible,
but actually walking over every part of the system,

de In addition to inspectlon, stop~log structures, and pump=-
ing stations require testing at stated intervals to discover the diffieul-
ties that may develop or the part that won't work when it should.

8. Each of the major features of your project will be dis-
cussod separately with respect to the points that should be watched as
‘developed through the use of similar structures over a long period of.
Years.

30l Ogeratien. - 8. Operation in this manual refers to the actual
use of the various features of the protection works when the city is
threatened by possible high waters.

b+ When danger from high waters is expected it is important
that decisions be reached and prompt action taken and that the person in
charge has the authority to carry out his decisions.

¢+ To insure correct operation it is essential that at least
one person is familiar with all phases of the flood protection works, who
knows when to start pumping stations, install stop-logs, location of gates
end valves and when to close them, Just what supplies are on hand and
necessary transportation of supplies to danger points, and what men and
tools can be mobilized for the patrolling and repair work.

de Arrangements should be made with the United States Weather
Bureau Office, Brainerd Field, Hartford, Commecticut, (telephone number
Hartford 2-8116), to keep the City informed on flood predictions. The
Weather Bureau Office at Hartford is the official agency for collecting
precipitation and runoff datas and the preparation of flood forecasts
and is responsible for issuance of flood warnings. It receives during
impending flood periods, telephoned reports of precipitation and runoff
every six hours from selected points in the Connecticut River Basin,
From these data Comnecticut River stage forecasts for eritical locations
between White River Junction, Vermont and Hartford, Comnecticut are pre-
pared.

8+ It will be to the City's advantage to negotiate agree-

ments with private owners and companies to operate and maintain project

-8
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features that are directly related to facilities and property of those
parties, The City must remember, however, that the U. 8. Engineer De-
partment will look only te the City for meintenence and operation of
the project since that is the body which executed assurances of local
cooperation.

3=-05. Reports. - a.. The regulations prescribed by the Secretary
of War oall Tor reports to be submitted by the superintendent to the
Distriet Engineer, covering inspection, maintensnce and operation. Ine
spection of the flood protective faemlitieshshall be made immediately-
prior to flood seasons, immediately following floods; and otherwise at
intervals not exceeding 90 days as required by the regulations.

(1)} Floods can occur in any month of the year., Spring
is the season in which the mejority of the floods have oceurred. The
three greatest floods of record occurred as followsa The highest oc-
curred March 1936, the second highest September 15%8, and the third
highest November 1927.

b. To assist the superintendent in making his Inspections,
a_series of report forms for the individual features has been prepared.
Samples of these forms are given in Appendix "C". The superintendent
will have additiona.l copies printed for use in gubmitting hls reports,.

ce The semi-annual reports should be submitted in triplicate
to the District Engineer each February and August. The reports will be
submitted in letter form with copies of the_inspection forms covering
the inspections made during the period of the report. The report shall
“eover the following pointes .

(1) A description of the maintenance work performed in
the preceding six months.

- (2) The number snd classification of men working on
maintenance, regularly and intermittently.

(3) Description of any work performed by contract on the
repeir or improvement of the project.

(;) Describe what use or operation of the system was
made during the period being reported. '

(5} Suggestions relative to public cooperation, and
comments concerning public sentiment on the protection obtained, are
congidered pertinent and desirable data for mclusz.on in the report,
but such date are not required,



SECTION IV, DIKES

4=-01. Description. - The dikes for the protection of the City of
Hartford are designed on sound engineering principles and are not mere
piles of dirt from the handiest sources. They are constructed of free
dreining river sand with a thick layer of dense impervious earth on
the riverside extending down to a steel sheet pile cutoff to prevent
weter seeping through the dike, and at the landeside toe of the dike a
drain is provided to control any seepage that may occur. Both sides
of the dike are covered with topsoil to prevent erosion snd on the
riverside where scour from the Conmectieut River mey cccur riprep is
provided.

Li~02. Maintenance. - a. The regulations prescribed by the Secre~ '
tary of Wer under Peragreph 208,10 (b} (1) give rules for the mainte-
nance of levees. These rules apply just as well to earth dikes and are
quoted here to avoid cross references to the regulations. Following
this, & few of the points that apply particularly to the City of
Hartford will be discussed.

Mevees, - (1) Ma.mtenence. - The Superintendent shall
provide at all times such maintenance as may be required to
insure serviceabillty of the struectures in time of flood. Meas=~
ures shall be taken to promote the growth of sod, exterminate
burrowing animals, and to provide for routine mowing of the
gress and weeds, removel of wild growth and drift deposits, and
repair of deamage caused by erosion or other forces. Where
practicable, measures shall be teken to retard benk erosion by
planting of willows or other suitable growth on areas riverward
of the levees, Periodic inspections shall be made by the
Superintendent to insure that the above maintenance measures
are being effectively carried out and further, to be certain
thats

(i) No umusual settlement, sloughing or mate-
rial losgs of grade of levee cross sectlon has taken
place;

(11) No caving has ccourred om either the lend-
side or the riverside of the levee which might af-
fect the stability of the levee seotion;

(iii) No seepage, saturated areas, or send boils .
are occurring;

(iv) Toe drainage systems emd pressure relief

wells are in good working condition, end that such
facilities are not becoming ¢logged;

- 10 -
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(v} Drains through the levees and gates on
said drains are in good working condition;

~ {vi) No revetment work or riprap has been dis-
placed, washed out, or removed;

(vii) No action is being taken, such as burning
grass snd weeds during ineppropriate seasons, which
will retard or destroy the growth of sod;

(viii) Access roads to and on the levee are being
properly maintained;

(ix) Cattle guards and gates are in good condi-
tion;

(x) Crown of levee is shaped so as to drain
readily, end roadway thereon, if eny, is well
shaped and maintained; '

(xi) There iz no unauthorized graszing or
wvehicular traffie on the levees;

(xii) Breroachments are not being mede on the
© levee right-of-way which might endanger the
structure or hinder its proper and efficient
functioning during times of emergency.

Such inspections shall be made immediately prior to the
beginning of the flood season; immediately following each major
high water period, and otherwise at intervals not exceeding 90
days; and such intermediate times as may be necessary to insure
the best possible care of the levee. Immediate steps will be
taken to correct dangerous conditions disclosed by such inspec-
tions. Regular maintenance repair measurss shall be accomplished
during the appropriate season as scheduled by the Superintendent.®

: - be Any umsual settlement, sloughing or caving should be cor-
rected to restore the original dike grades. No major repair work shall be
mede without prior approval of the Distriet Engineer in order that such
repairs that mey be necessary will not adversely affect the functioning of
the protectiwve facilities,

o« Toe drains at the landside toe of the dikes are provlded
wherever necessary to provide an outlet for seepage through the dike during
high water to prevent saturation of the landside slope and the resultant
sloughing. The drains consist of vitrified clay'pipe laid with open
joints and every fourth pipe perforated, laid in trenches that are back-
filled with gravel.,

-11 -



(1) 1In the North Meadows Dike the toe drain is conw
tinuous from beginning to end with laterals leading from the toe drain
to en open diteh draining to the storage pond and Meadow Brook. It is
important, that the open ditches be kept open by the maintenance crew
to prevent plugging of the laterals and possible plugging of the toe
drain,

(2) (&) 1In the Riverfront Dike from Station 22+00+ to
32481+ no toe drain has been provided as future construction of the river-
front highway would destroy any drain that could be installed. A drain
will be provided by the City or State as part of the highway construction.

() A short section is provided in the earth dike
over the Park River Conduit from Stations 32+81 to 35+53 draining to a
manhole at Station 34470. An 8-inch V.C, end C.I. pipe leads under the
railroad tracks to a manhcle in the surface drain on the south side of
the Park River Conduit which drains to the Connecticut River Interceptor.

(¢) 4An under drain is provided from Station L,6+00
to Stetion 67+25 dra.:.n:.ng from both ends to the Masseek Street Sewer and
is provided with flap valves. The drains lower the ground water and
possible seepage water behind the impervious blanket.. It is possible for
water to be present behind the hlanket and if the Comnecticut River
should recede at a rapid rate without an outlet for the trapped waber it
would ceuse damage to the impervious blanket., It is imporitant that the
flap valves be maintained in a satisfactory operating condition to also
prevent sewage entering the drain and plugging it. :

(4) The toe drain starting at Station 72+50 is
contlnuous through the remainder of Riverfront Dike commecting into the
toe drain in Clark Dike starting at Station 97+05. Manholes are pro-
vided in the toe drain and the maintenance ecrew should remove any silt
that may be present to insure proper functioning of the drain.

(3) The toe drain in Clark Dike from its beginning to
Station 70400 is in the landside toe and is provided with menholes for
inspection and cleaning. At Station 70+00 the toe drain empties into
an open diteh draining to the South Meadows Pumping Station and the re-
waining toe drain from Station 70400 to Stetion 7+00+ drains into the
open ditch through laterals. It is importent that the open ditch be
maintained and the water level be kept low to prevent plugging of the
system.

(4) (2) Side drains are provided along both sides of
the Park River Conduit in the areas where the £ill over the conduit is
light., The drains are provided to lower the ground water in the vieinity
of the conduit as a guard against floatation which is possible if the
ground wabter is high and waker within the conduit is low. The drains
are designed the seme as toe drains and are provided with outfells into
the Park River COnduit equippsd with flap valves and gate valves.

- 12 -



- (b) The drain on the south side of the conduit
from Station 52+49 to The drain chember at Hudson Street is continu~-
ous. The drain on the north side from Station 52+49 drains into the
suction chamber of the Bushnell Park Pumping Station then starts again
below the station to a drain chamber at Hudson Street. The drains
start again at Station 39400 below Hudson Street and are continuous
to the drain chembers below Commerce Street at Station 1L+33.

(¢) The maintenance rrew should remove any silt
that may collect in the lines and inspect the flap valves for proper
operation to assure proper functioning of the system. :

- de Fronm the lower end of Clark Dike to Station L1+50+,
parallel to the Dike centerline and approximately 50 feet in from
the landside toe is the 79~inch Franklin Avenue Interceptor Sewer..
Frequent inspections should be made by the maintensence crew aleng the
landside slope and the toe drain laterals for possible leaks in the
sewer, -

o, The grassed slopes should be eut regularly to promote
good turf end not allowed to go to hey. The grass should be cut back
when.'it reaches a height of about B inches to about L inches.

" £. TWhen sections of the dike require reestablishment of
turf seeding operstions should be started at the earliest practicable
date in the spring to secure the greatest possible protection against
erosion., Areas requiring seeding shall be dressed to fill gullies,
and irregularities in the surface., The surface should then be raked’
or harrowed parallel to the contour of the dike (never up and dowm)
to a depth of three-guarters of an inch. After the seed is sown the.
surface shall be lightly raked with iron rakes and all surfaces lightly
rolled. The University of Commecticut or & recognized agronomist should
be contacted for the purpose of aenalyzing the soil to determine if lime
is needed and what fertilizer or seed mixture is best suited to the
local conditions.

L~03., Operation. - a. . The regulations prescribed by the Secretary
of War under Paragraph 208,10 (b) (2) give rules for the operation of
levees. These rules apply just as well to earth dikes and are quoted
here to awoid eross reference to the regulations,

"levees. ~ (1) eration. - During flood periods the
levee shell bé patrolled continuously to locate possible
sand boils or unusual wetness of the landward slope and to
be certain thats:

‘ (1) There are no indications of slides or
sloughs developing;

(i1) Wave wash or scouring action is mnot
oceurring; '
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(iii) Yo low reaches of levees exist which may
be overtopped; -

(iv) Xo other conditions exist which might
endanger the structure, -

Appropriate advance measures will be taken %o
insure the availability of adequate labor and mate-
rials to meet all contingencies. Immediate steps
will be taken to control any gondition which en-
dangers the levee and to repair the damaged section.

b. Operation as referred to the use of dikes may be at 4
time of moderate high water such as a spring freshet or may be when un-
usual conditioas indicate the possibility of dangerous flood heights.

4 mep and tables in a later section wlll show elevations at which the
various parts of the system should be operated such ass Checking flap
valves and check valves, closing wvalves, installing stoplogs, mamming
pumping stations end patrolling dikes. Floods on the Connecticut River
do not give much time in which to make extensive preparations, there-
fore prompt sction in starting work is of utmost importance.

c. Operation of the protective system depends on the river
stage at the various items. The patrolling of the dikes depends on the
depth of water against the riverside slope and for convenience will be
referred to river sbtage as recorded by the United States Weather Bureau
at Memorial Bridge. '

(1) Only occasional patrolling of the dikes should be
necessary until a river stage of 2.0 feet is reached at which time a
thorough examination should be made at intervals of not more than four
hours. As the water rises, the interval between examinatlons should
be shortened until, at major flood stages, the dikes are examined at
hourly intervals, with speciel watchmen being assigned, if necessary,
at places which might become dangerous.

. {2) Patrolmen should be thoroughly instructed as to their
duties, what they are to watch out for and the exact limits of their beat.
On each jourmey of inspection they should carefully examine both slopes
of the dike for: Seepage or wetness on landside slope, sand boils at or
near the landside toe, wave wash or scouring on riverside slope, and that
no slidés or sloughs are developing. '

(3) Unauthorized traffic on.the dikes should not be
allowed at any time and patrolmen should be instructed to keep people off
the dikes unless they can show passes or credentials authorizing their
presence.,

() Plans should be made.for a system of one-way traf-
fic on the dikes in time of flood for bringing in supplies that may be
needed. In the event that materials are urgently needed at a point,
trucks can be routed both ways, and after depositing their loads, driven
dover the landside slope.
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=0y, Emergency Repair Methods. - 8. Scours, ~ Careful watch
shall be maintained over stretches of the dike where scouring is likely
to ocour, such as slopes not protected by riprap, blanketed foreshores,
and particularly angles in the dike aligmment where it is subjected to
heavy currents, even though the slope is protected by riprap. If any
indication of scouring is observed, soundings should be taken to ob-
serve the amount and progress of the scour. Sandbagging or dumped rock
will generally afford the most practicable means of combatting this con-
dition. The open ends of sandbags, so use&, mist be sewed or tied after
£illing with earth.

b, Wave Wash. - Dikes may be subjected to wave wash on broa.d
reaches of water even though the direct action of high wind is impeded
by natural barriers such as trees. Well-sodded slopes will usually with-
stand waves from a storm of about an hour's duration without serious
damage. An atbtack over a longer period may become serious end the slopes -
should be protected by sacking ox;' eguivalent protection. Extent of washes .
can be observed by wading along the attacked slope. Sandbags should be
placed in the erosions in as effective a mammer as possible, carrying the
protection well above the sction of the waves... Sendbags used for this
purpose require only about one<half cubic foot of material and should be
sewed or tieds The aim is to obtain a maximum of coverage with only suf-
floient weight to hold the sack in place.

c. Generale. (1) A sand boil is the result of a transfer of
pressure head and seepage from the river through ﬂ;pez"\rious stratum near
or at the surface to the landside of the leves. is seepage under pres-
sure tends to push its way to the surface and actually floats the material
through whieh it flows, Provided the weight of the relatively impervious
soil layer overlymg the pervious stratum, in which the flow under pres-
sure is ocourring, is sufficient to counterbalanee ‘thls pressure, no
harmful effect results. When the soil stratum ov‘erl'y:ing the pervious layer
is insufficient to counterbalance the upward pressure or when no such
stratum exists, boils break through the surface on the landside wherever
these weaknesses are present. The sand boil may discharge relatively -
clear witer or the discharge mey contain quantities of sand and silt, de~
pending upon the megnitude of the pressure and the size of the boil.

(2) BEffects of Sand Boils. - Sand beils can produce three
disbinetly different effects on the levee, depending upon the conditim
of flow under the levee. These three effects are illustrated by the
" following figures. In Figure 1, Plate IIIA, Appendix D", the seepage
flow develops & definite pipe or tube under -the leves. This bresks out .
at the lendside toe in the form of one or more large sand boils, Unless
checked, this flow causes & cavern to be developed under the levee, re-
sulting in subsidence of the levee and subsequent overtopping. This case
cen be most easily recognized by slumping of the levee crowmn. Figure
2, Plate IIIA, Appendix "D" illustrates the case where seepage flows
under pressure under the levee without following & defined path, as was
the case abeve. This flow results in one or wore boils outeropping at
or near the landside toe. The flow from these boils tends to undercut
end revel the slope, resulting in a sloughirg of the slops. &Evidence of
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this type of failure is found in undercutting and ravelling at the land-
side toe., Figure 3, Plate IIIA, Appendix ®D" shows a third type of effect
of a sand boil, In this case, numeroits small boils, many ol which are
scarcely noticeable, outerop at or near the toe. While no boil may ap-
pear to be dengerous in itself, the consequence of the group of boils is
to deuse floatation of the soil, thereby reducing the shearing strength
of the material at the toe, where maximum shearing stress occurs, to

such an extent that fallure of the slope through sliding results.

(3) General Instructions for Hendling Send Boils. = All
sand boils should be watched closely. All boils should be marked son-
spicuously with flagging so that patrols can looate them without :4if fi-
culty end observe changes in their condition. A sand boil whick dis-
charges clear water in a steady flow is usually not dangerous to the
safety of the levee. The only action necessary in this case is o drain
the excess. water off to prevent it from stending near the levee. How-
ever, if the flow of water increases, and the sand boil begins to dis-
charge materisl, corrective action should be underteken -immediately.

(L) Method of Treatment.

(a) The accepted method of treating sand boils is
to construct a ring of sand bags around the boil, building up a head of
water within the ring sufficient to prevent further movement of ssnd end
' 8ilt. The accepted method of ringing a sand boil is as followss

1. The entire base of the sack ring is ecleared
of debris, in order %o provide a watertight bond between the natural
ground and the sack ring.

2. The sacks are then laid in a ring around the
boil, with joints steggered, and with loose earth between all sacks.

3. The ring is ca.rr:.ed only to a height suffi-
cient to prevent material from being discharged. The ring should
not entirely stop the flow of webter, because of the probability of
the excessive local pressure head causing additional ruptures of im-
.pervious stratd and boils nearby.

‘Lo A "V™ ghaped drein constructed of two boards,
or a plece of sheet metal, is then placed near the top of the ring to
carry off the water,

(b) Actual conditions at each sand boil will deter-
mine the exact dimensions of the ring. The diemeter emd height of the
ring depend upon the size of the boil, and the flow of water from it. In
general, the following considerations should govern:

1. The base width should be no less than 1-1/2
times the contemplated height.

2, It is well to include weak ground near the
boil within the ring, thereby preventing a break through later.
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3¢ The ring should be of sufficient size to
permit sacking 0perations to keep shead of the flow of water.

(c) Where meny boils are found to exist in a given
ares, & ring levee of send bags should be constructed around the entire
aree end, if necessary, water should be pumped into the area to provide
sufficient veight to counterbalance the upward pressure.

de Sloughs. - During prolonged high water steges, seeping
and sloughing conditions on the back slopes may occur. Such conditions
should be observed closely as to progress of seepage up the back slope
and the amount of material that is being carried by the water, If %the
seep velocity becomes great enough to cause, or probably cause, erosion
or sloughing of the slope, & sandbag covering should be placed on the
seeping ares, beginning well out from the toe and progressing up the
slopes The covering should extend several feet beyond the sabursted
aresa., If the materisl is obtainable, the affected area should be covered
with brush, strew or similar permeable materisl, to a depth of two to
four inches before placing the sandbag cover. This will permit the seep
water to get away while serving as a filter to prevent loss of earth from
the dike. After the covering is pleced, close observation should be
maintained and additional layers of sandbags placed on the previous. ones
until the veloclty'of the seepage is reduced to a point at which the
smount of material carried is negligible,

& Raising Existing Barth Dikes. - In emergency, time and
other conditions permitting, the grade of a dike can be reasonably
-safely raised by at least three feet. The method most commonly used
for this purpose is outlined in the following paragraphs snd illustrated
by exhibits attached.

(1) Sandbag Topping. - The sack ordinarily used for
topping an earth dike is such as is used for grains or other feeds and
holds 100 pounds of grain. Smaller sacks may be used if feed sacks are
not available., Grain sacks, filled with about one cubic foot of earth,
weighing about 100 pounds, will provide a unit about 6 inches high, one
-foot wide and two feet in length., .

The sacks may be filled at the source of material
end hauled to the dike or filled with stockpile or borrow areas at the
dike, conditions determining the method employed. The seme is true of
£illing; i.e., power or hand methods.

The open end of the sacks should always face up-
streem or towerd the riverside of the dike and need not be sewed or tied,
When the sack faces the river the loose end should be folded under and
when fascing upstream the loose end covered by the succeeding sack,

The front line of sandbags in the first layer should
be laid parallel to the dike center line end remaining bags at right
angles to the center line. The sandbags in the second layer are all laid
at right angles to the center line, the third row similar to the first,
etc., as shown on attached sketch Plate No. 1, Appendix "D". All sacks
should be well mauled or tramped into place. The sacks should be filled
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to two-thirds capacity when flattened out to facilitate proper plaéing
and prevent bursting the- sack when mauled or tramped into place.

Plate No. 1, Appendix "D"™ illustrates the progros-
sive method of increasing the dlke height and gives an approximetion of
the number of sacks required for dikes of various heights.

A crew of 50 men should fill, carry and place ap=-
proximately 1500 sacks per 8<hour day, all hand labor, whenh the source
of material is within 150 feet of the point of placement. Production
will depend on conditions at the sité.
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- SECTION V

Flood Walle

5=01, Description. - The walls are of the reinforced concrete
cantilever type, cansisting of a vertiocal wall, or stem, on a base with
a key and a steel sheet piling cutoff wall,, Drains are provided on the
landslde of the wall to cocllect seepsge water, The walls were then back-
filled wp to natural ground to provide surface drainage.

5-02. Maintenance. - a. The following guotations from the regula-
tions govern the maintensnce of flood walls.

~ MPeriodic imspections shall be made by the Superintendent to
be certain thats

(1) No seepage, saturated areas, or sand boils are
oceurring ;

(2) No undue settlement has occurred which affects the
stability of the wall or its water tightness; .

(3) No trees exist, the roots of which might extend
under the wall and offer accelerated seepsge paths;

(4) The conorete has not undergone cracking, chipping,
or breaking to an extent which might affect the stability of the wall
or its wabter tightness;

(5) There are no encroachments upon the right-of-wey
which might endanger the structure or hinder its functioning in time
of flood,

(6) Care is being exercised to prevent scoumuletion
of trash and debris adjacent to wells, and to insure that no fires are

. being built near them;

(7) ¥o bank caving conditions exist riverward of the
wall which might endanger its stability;

(8) Toe drainage systems end pressure relief wells are
in good working condition, and that such facilities are not becommg

clogged.

Such inspections shall be made immediately prior to
the beginning of the flood season, immediately following each major high
water period, and otherwise at intervals not exceeding 90 days. Measures
to eliminate encroachments and effect repairs found necessary by such in-
gpections shall be underteken immediately. All repairs shall be acconm~
plished by methods acceptable in standard engineer:.ng practice."

-
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b. Drains. - (1) A toe drain is provided at the begianing
of the concrete wall at Memoriel Bridge "from Station 0+70+ to Station
h+50+ with the outfall to the railroad ditech.

(2) 1In the area from Station h+71.19 to S‘ba‘blon 22+08,65,
there is o horizontal gravel drain without vitrified clay pipe at the sub=-
grade elevation of the wall which is provided with vertical gravel drains
on 200 foot centers to the surface of the landside backfill. The drein
was required in the flood wall design as protection against uplift affect-
ing the stability of the wall.

(3) A pipe drain is provided behind the concrete wall at
the Dutch Point Plant from Stetion 35+81 to Station L3+82 draining from
both_ends to a menhole at Station };1402, The manhole drains to a yard
sump of the Hartford Electric Light Company and from the sump to the river
by gravity in normel times and during high water by pump provided by the
Hartford Electric Light Company.

c. The expansion joint material serves to protect the copper
water stop egainst demege. When the expsnsion joint material hes deteri-
orated to the point where it no longer serves its purpose the loose mate-
rial should be cleaned out, care being exercised not to injure the copper
seal, and the joint poured full with asphalt.

5-03. Qperacions, - a. The following quota‘blons from the regulations
govern the operations of walls,

"Continuous patrol of the wall shall be maintained during flood
periods to locate possible leakaege at monolith joints or seepage underneath
the wall. Floating plant or boats will not be allowed to lie against or
tie up to the wall., Should it become necessary during a flood emsrgency to
pass anchor cables over the wall, adequate measures shall be taken to pro-
tect the concrete and construction joints. Immediate steps shall be taken
to correct any condition which endanger the stebility of the wall."

b, The recommendations mede in paragreph Li-03 b for dike
apply equally as. well for the operation of the wmlls.

5-0li, Emergency Repeir Methods. ~ a. Sand boils. - See Section IV,
Parasgraph L0l ¢ for a description and treatment of ssnd boils.

b. Monolith joints., « If vertical monolith joints have
appreciable leekage, they can be controlled by dumping einders, sand, or
other such material on the riverside of the wall and the dumped materiel
will be carried into the joint by the wmter and plug the lsak,

e Raising grade of wall, - In the event there is danger of
the walls being overtopped by the flood, they can be raised reasonably
safe, to three feet above their present grade. One tier of sandbags
placed on top of the wall will raise the grade approximately six inches
and afford protection against wave action. If the wall grades are to be




raised beyond six inches, it can-be best accomplished by erecting a
wooden extension such as shown on Plate IV of Appendix "p",
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SECTION VI

Drainage Structures

6~01, Dssoription. - The drainage structures consist of sewsr and
drainage pipe passing through or under the dikes and flood wmlls, The
pipes or conduits all have facilities to prevent backwater from flooding
the ciby. The location of the drainage structures are showm on Plates of
Appendix "D" listed below to facilitate their location.

Discharge
’ ‘ Elevation
Location . Deseription (U.5.,W.B,)
Station 11404 ~ North Meadows Dike North East Sewer Outfall 2415
Station 38+89.42 Riverfront Dike Senitary Sewer (6") 13423
Station 56+49 Riverfront Dike Masseek Street Sewer 3,60
Station 84#21 Riverfront Dike 12-inech Roof Drain e2.27
Station 89+03.65 Riverfront Dike 12-inch Ash Pit Drain 8.55+
Stetion 90+75 Riverfront Dike 10-inch Ash Pit Drain 17.32°
Station L1+50 South Meadows Dike Sewage Disposal Qonduit 1.55

6=02, - Maintenance, - The following quotations from the regulaﬁions
govern the maintenance of drainage structures.

"Adequate measures shall be taken to insure that inlet and,
outlet channels are kept open and that trash, drift or debris is not
allowed to accumulate near drainage structures. Flap gates and manually-
operated gates and valves on dralinage structures shall be exemined, ciled
and trial~operated at least once every 90 days. Where drainage structures
are provided with stoplog or other emergency closures the condition of the
equipment and its housing shall be inspected regularly and a trial in-
stallation of ‘the emergency closure shall be made at least once every year.
Periodic 1nspec‘cions shall be made by the Superintendent to be -certain
thats ‘

1. Pipes, gates, operating mechanism, riprep, and headwslls
are in good condition; :

' 2, Inlet and outlet channels are open;

3+ Care is being exercised to prevent.the accumulation of
tresh and debris near the structures and that no fires are being built
near bituminous coated pipes;

L. BErosion is not occurring adjacent to the structure which
might endenger its water-tightness or stability.

Immediate steps will be taken to repair demege, replace
missing or broken parts, or.remedy adverse conditions disclosed by such
inspections."
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| b. Markers should be placed to locate each drainage struce
ture that passes through the protection system so that they can be
readily found during flood periods. :

6=03%, Operation. - a. The following quotations from ‘the regula-
tions govern the operation of drainage structures:

PWhenever high waver conditions, impend, all gates will be
inspected a short time before water reaches the invert of the pipe and
any object which might prevent closure of the gate shall be removed.
Automatic gates shall be closely observed until it has been ascertained
that they are securely closed. Manually-operated gates and valves shall
be closed as necessary to prevent inflow of flood water. All drainage
structures in levees shall be inspected frequently during floods to as-
certain whether seepage is teking plaece along the lines of their contact
with the ewmbankment. Immediate steps shall be taken to correct any ad-
verse condition." '

be The majority of the drainage structure discnarges are at
low water elevations, therefore it is important*that inspections be made
whenever river conditions permit to insure the proper functioning of the
- flap valves, backwater gates and sluice getes during periods of high water.

ce. For the sequence of operation of the drainage structures

requiring atfention when a flood is imminent, see Plate No. V A of Appendix
"o,
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SECTION VII

Closure Struectures

7-01. Description. - a. The closure structures are of two types,
the bulkhead door type, and the stop log type, and are provided to per-
mit passage through the flood protection system during non-flood periods.
A brief description of each closure starting at Stoplog Fo. 1 at the
upper end of the protection system is given below. (Sce Plate No, V of
Appendix ”D”).' 411 £ill elevations are on U. 8. Weather Burean datum,

1) S8toplog No. 1., = This structure is a railroad stop-
log for a double track main line oi the New York, New Haven and Hertford
Railroad (Springfield Division) having a clear opening of 31.0 feet and
8ill elevation of 30.7. The closing of this structure requires the re-
moval of the rails, . o

(2) stoplog No. 2, - This structure is a railroad stop-
log for a single track line of the New York, New Heven and Hartford Rail-
road to Willimantie,Connecticut and railroad roundhouse in East Hartford,
Connecticut having a clear opening of 18 feet 1l inches end s5ill elevation
of 35.7. 1In closing this opening, it is not necessary to remove the rails
a8 the lower stoplogs are formed to fit around them. This track becomes
inoperative before the water reaches the sill by the closing of the East
Hartford Stoplog Closure which has a sill elevation of 33.5.

(3) Bulkhead door. - This opening is located in the upper
end of the flood wall at the South Measdows Plent of the Hartford Electric
Light Compeny having a clear opening of 31/2 feet by 7 feet end sill ele-
vation of 32.55. This opening provides sccess through the wall for the
Standard 0il Company to their oil=loading dock.

(L4L) Stoplog No. 3, - This structure has a clear opening -
of 6 feet and a sill elevation of 3l.5 and provides a welkway fiom the
South Meadows Plant of the Hartford Electric Light Company to their upper
screen house.

(5) Stoplog No. li. - This structure is a railroad stop-
log for a siding at the South Meadows Plant of the Hartford Electrie Light
Company having & clear opening of 1l feet and sill elevation of 30.7.

The bottom stoplogs are notched to fit around the rails 8o their removal
is unnecessary.

(6) Stoplog No. 5. - This structure is a highway stoplog
near the South Meadows Pumping Station, providing access to the bulk sta-
tion of the Beacon 0il Company having a clear opening of 15.0 feet and
8ill elevation of 29.0. .
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_ (7) Stoplog No. 6. - This structure is a railroad stop-
log for main line and siding of the Valley Branch of the New York, New
Haven and Hartford Rellroad and has two openings of 18.0 feet each and
sill elevations of 28,3, The closing of this structure requires the re-
moval of the rails.

7-02. Maintenance. - a. The following quotations from the regula-
tions govern the maintenance of closure structures. "Closure structures
for traffic openings shall be inspected by the Superintendent every 90
days to be certain thati

1, ¥o pafts are missing;

2. Metal parts are sdequately covered wifh paint;

3. All movable parts are ir satisfactory working order;
ly. Proper closure cen be made promptly when necessary;

Sufficient materialr are on hand for the erection of sand
bag closures and that the location of such materials will be readily ac-
cessible in times of emergency.

Tools and parts shall not be removed for other use. Trial .
erections of one or more elosure structures shall be made once sach ysar,
alternating the structures chosen so that each gate will be erected at
loast once in each three=year perind. Trialverection of all closure struc-
tures shall be made whenever a charse is made in key operating personnel.
Where raitlroad operation makes tr1a1 erection of a closure structure in-
feasible, rigorous inspection and drill of operating . personnsl may be sub-
stituted therefor., Trial erection of sand bag closures is not required.
Closure materials will be carefully caecked prior to and following flood
periods, and damaged or missing parti shall be repaired or replaced
immediately."

7-03. Operation. - a. The following gquotations from the regulations
govern the operation of closure structures.

"Erection of each movable closure shall be started in suf-
ficient time to permit completion before flood waters reach the top of
the structure sill. Information regarding the proper method of erecting
‘each individual closure structure, together with an estimate of the time
required by an experienced crew to complete its erection will be given
in the Operation & Maintensnce Manual which will be furnished local
interest upon completion of the project., Closure structures will be. in-
spected frequently during flood periods to ascerteain that no undue lesak-
age 1s occurring and thet drains provided to care for ordinary leskage are
functioning properly. Boats or floating plant shall not be allowed to tie
up to closure strueture or to discharge passengers or cargo over them.
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be The location of these structures is indicated on Plate
No. V of Appendix "D" which also shows the gage reeding (United States
Weather Bureau) at which the openings should be closed to prevent flood-
ing of the area back of the openings., Public and private parties whose
passage through the closure structures are affected by the stopping of
the gap should be notified of the intended closing in sufficient time o
permit them to perform the necessary evacuation and protection of the
public safety. Determination of the time at which any closure erection
should be started must be based upon the rate of river rise and time re-
quired for installation. The following table shows the estimated time
necessary for a trained crew equipped with the necessary tools, parts
and material at the site to completely install the closures:

Closure Size of Crew Time Required
Stoplog No. 1 = North Meadows Dike 15 men Ly hours
Stoplog No. 2 - North Meadows Dike 16 men : , hours
Bulkhead Door « Riverfront Dike 1 man 1/2 hour
Stoplog Nos. 3 - Riverfront Dike L, men 2 hours
Stoplog No. ly = Riverfront Dike 10 men 2-1/2 hours
Stoplog Wo. 5 - South Meadows Dike 10 men 2—1/? hours
Stoplog No. 6 = South Meadows Dike 10 men Ly hours

The above estimated figures sre based on hand labor and using two sets
of double block and tackle for hoisting the logs into place.

¢+ After the stoplog timbers sre in place, the openings
where the rails are not removed shall be plugged with sandbags and .
sufficient ballast shall be removed to assure a satisfactory seal. The
placing of canvas or sisaleraft paper on the riverside face of the stop-
log will prevent undue leakage of water through the cracks between the
timbers with two tiers of sandbags at the bottom to securely enchor the
canvas and. seal the joint between the first log and the sill, It is not
necessary to sendbag behind the stoplog as structural grade timbers are-
provided and will withstand the pressure. The top timbers in the closure
should be wedged in place to prevent their tendency to float.

(1) Ample time should be allowed to erect the closures
and due allowance must be made for the. delays in operation occasioned
by inexperienced help and other contingencies. The height of the pre~
dicted flood may eliminate a complete closurs; however, the intial clos-
ing should allow at least a three-foot freeboard.

(2) Care should be exercised to avoid removal of stop=-
logs during & temporary recession of flood waters which might be followed
immediately by e second crest. When all denger from the flood has passed
remove the timbers end removable supports, elean them, repair any damage,
and return all parts to the respective storage sheds at the site.
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UTILITIES THROUGH THE PROTECTION SYSTEM

SECTION VIII.

8«01. Description. - a.

In addition to pumping station conduits

and dreinage structures pass:.ng through the flood protection system, there
are public utilities, pipes, and flumes necessary to operation of the
Dutch Point and South Meadows Plants of the Hartford Electric Company snd

pipe sleeves for future installations.

Thd utilities at the Duteh Point

Plant are shown on Plate No. XIX A of Appendix "D" end those at the South
Meadows Plant on Plates Nos. X(IIT to XXVI, inclusive.
in the vicinity of the plants are listed below for ref@rence end are shomn
on plates of Appendix "D",

Loecation

Sta. 11,8+88 North Meadows Dike

Ste.

Sta.

15+81,19 Riverfront Dike

164140.5, Riverfront Dike

Sta. 68+47.19 Riverfront Dike

Sta.
Sta.,
Sta.
Sta.
Sta.
Stea.

Sta.

£9+02 Riverfront Dike
T9+71 Riveriront Dike
80+55.1 Riverfront Dike
80+57.62 Riverfront Dike
80+59.,i7 Riverfront Dike
80+61,92 Riverfront Dike

7+25 South Meadows Dike

8+02. Maintenance. = B

Descrigtion

6" gas main

L8" R.C. Pipe (Plugged
with Concrete

&" ¢.I. Pipe Sleeve
(Plugged)

6" 0il1 Line

2 -« L™ Electric Cables

Submarine- Cable

8" Steel Pipe (Cepped
‘both ends)

8" 0il Line

8" 0il Line
8" 0il Line

5 - 6" 0il Lines
1 - 1" Air Line

Those not located

Invert
Elevation (USWB) ,

13¢5+
1,88 ¢ of wall

12,84 & of wall

19.2l; Steel Sheet Pil~
ing. :

6.75 Steel Sheet Piling

8.0+ Steel Sheet Piling

29.95 Landside Face of
Wall.

29,9, Lendside Face of
Tall . '

29,95 Landside Face of
Tall.

29,96 Landside Face of
Wall.

23,55 Riverside Face
of Dike

The utilities passing through the protection

system are constructed with seals sgainst lesmkege and ere equipped with flep

valves, gate valves, or sluice gates.

The flap gates end manually~operated

gates and valves on.the utilities shall be examined, oiled and trial operated
at least once every 90 days.
that passes through the protection system so that they can be readily found
durlng flood periods.,

valves.

Markers should be placed to locate each utility

There are a number of suction and discharge pipss and conduits
at the Dutch Point and South Meadows Plants of the Hartford Electric Light
Company that are circulating systems and are not protected by gates and

Inspections shall be mede to be certain that the pipes and conduits

are intact and do not have cracks or bad Joints that will cause excessive
leakage during high water. )

The utilities through the protection system

8-03. Operations. - &.
do not requiTe special attention during high water. However, they should

be examined during the patrolling operations to be certain that no seepage
is dcecurring elong the utility line end that flap valves are functioning

properly.
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SECTION IX. PRESSURE GONDUITS

9-0l, Description. - a. There are two reinforced concrete conduits
in the flood protection works to handle surface drainage and sewage be-
hind the flood walls and dikes.

bs The Park River Conduit handles the flow of the Park River
and surface water of the City during stoms and in the event of high water
also handles sewage. The conduit from the outlet te Hudson Btreet was
constructed in the old Park River stresmbed and across Bushnell Park above
Hudson Street when the river mede a long sweeping bend to a junetion with
the river approxlmately 1000 feet below Broad Street,

e+ The Gullv Brook Conduit is a storm sewer w1th its beginning
in Keeney Park and runs through the City to discharge into the Park River
Conduit approximetely 600 feet below the inlet of the Park River Conduit.
Approximately 2300 feet of the existing sewer was rebuilt to withstand the
incredsed pressures plus 300 feet across Bushnell Park to comnect to the
- Park River Conduit.
’ . 9=02. Maintenance. - a., The only maintenance to the conduits will be
the checking of check and gate valves in the side drain discharges of the
Park River Conduit and backwaber gates end sluice gates of the various sewer
* discharges into both-conduits.,

The discharge of the Park River Conduit is hlevatlon Minus 2, 6
m.5.1. and mean low water of the Connecticut River is Elevation 1.L5. There
will be material deposited in the lower end of the conduit due to the Con~
necticut River backwamter. It will not be necessary to remove this material
as an obstruction to the proper functioning of the eonduit as it will be re-
moved by the Park River discharge as it approaches its meximum designed
capacity.

O=(3, ggeratlon. - B Durlng high' water the Park River Conduit should
be patrolled for possible leeks at the expansion joints and can be detected
by excessive moisture over the cpndult, or water rising in the manholes of
_the side drain in excess of ground water seepage.



SECTION X. PUMPING STATIONS

10-0l. DESCRIPTION. - The area protected by the Hartford Dike
System is divided into four drainage systems for the purpose of
handling sewage and storm water.. Each main drainage area has a pump-
ing station to pump the sewage and storm water into the river at
periods of high river stages.

2. The area north of the Mexmrial Bridge behind the
North Meadows dike contains the North Meadows Pumping Station, The
station consists of a concrete substruecture with a brick and structural
steel superstructure housing three 36-inch gasoline-engine~driven
volute pumps and one lb6-inech electricallywdriven volute pump. As
therse is no practicable outside source of three phase power awvailable
for energizing the 1lé-inch volute pump and station auxiliaries, two
gasoline~driven electric generators are provided - one a 75 KW unit
gapable of running the l6-inch pump and all station auxiliaries. A
well point system is provided with duplicate electrically driven waber
pumps to furnish a water supply for engine cooling water and general
use around the station.

: b. The area of downtown Hartford around Bushnell Park is
drained toward the northeast corner of the Park., A temporary pumping
. station was constructed at this point in 1943 that pumps the sewage
and storm water from this area inte the Park Riwer Conduit at high
river stages. The station contains one of the 36-inch gasoline-engine-
driven volute pumps that was originally in the North Msadows Statiom.

-0« The east section of the business distriet drains -
toward the Keeney Lane Pumping Station located on the right bank of
the Conneoticut River - just morth of the Park River Conduit. This
station is a temporary station, housing another of the gasoline=-engine-
driven volube pumps originally in the North Meadows Pumping Station.

de At the southerly end of the flood control system there
is the South WMeadows Pumping Station designed and constructed by the
City of Hartford prior to any Government construction of flood control
works.

e, The temporary pumping stations at Bushnell Park and
Keeney Lane will be enlarged when materials and equipment become
available and the equipment borrowed from the North Meamdows Pumping
Station returned and installed.:

10-02, MAINTENANCE. - a. The following quotations from the regu-
lations govern the maintenance of pumping shationss

"Pumping plants shall be inspected by the Superintendent
at intervals not to exceed 30 days during flood seasons and F0 days
during off=flood seasons to insure that all equipment is in order for



instant use. At regular intervals, proper measures shall be taken to
provide for cleaning plant, buildings, and eguipment, repainting as
necessary, and lubricating all machinery. Adequate supplies of lubri-
cants for all types of machines, fuel for gasoline or diesel powered
equipment, and flash lights or lanterns for emergency lighting shall

be kept on hand at all times.. Telephone service shall be maintained

at pumping plants. All equipment, including switeh gear, transformers,
motors, pumps, valves, snd gates shall be trial operated and checked at
‘least once svery 90 days. Megger tests of all insulation shall be made
whenever wiring has been subjected to undue dempness and otherwise at
intervals not to exceed one year. A record shall be kept showing the
results of such tests. Wiring disclosed to be in an unsatisfactory
condition by such bests shall be brought to & satisfactory condition or
shall be promptly replaced. Diesel and gasoline engines shall be started
at suoh intervals and allowed to run for such length of time as may be
necessary to insure their serviceability in times of emergency. Only
skilled eleotricians and mechanics shall be employed on tests and re-
pairs. Operating persomel for the plant shall be present during tests.
Any equipment removed from the station for repair or replacement shall
be returned or replaced as soon as practicable and shall be +trial op-
erated after reinstallation, Repairs requiring removal of equipment
from the plent shall be made during off~flood seasons insc>far as praoc=-
ticable "

b. General. - Proper maintenance of the pumping stations
requires periodic operation of all equipment at frequent intervals to
keep equipment in good working order and all parts well lubricated and
free from corrosion., Periodic operation of equipment 2lso permits an
inspeotion of the functioning of all equipment so that defective parts
may be properly replaced or repaired before their use is required for
pumping operations. Inasmch as mechanical and electrical equipment
deteriorates more rapidly from idleness then from continued use, a
thorough and complete maintenance routine is Justified.

The heating systems should be kept .in operation during the
colder months to prevent freezing of water in pipes and coolihg water
Jackets, and also to prevent condensation of moisture on equipment with-
in the building.

D Gasoline engines, ~ Once a week, all gasoline engines
should be run for two hours. 1The operation of the engines for this
length of time is necessary to get the orankcase 0il warmed up suffi-
ciently to evaporate any gasoline thet entered the crankoase during
starting and to evaporate any moisture that is in the crankcase oil
due to condensation. During this period of operation the funetioning
of the engine and accessories should be checked for proper performeance.
The following are the prineipel items to be checked.

(1) Water temperature.

(2) 1Ignition - open all ignition switches but one
and test each ignition cirouit separately in this manner.
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. (3) Heating of oylinder blocks - place haud on dif- '
ferent portion of each block. Temperatures should be approximately
equal,

i 411 engines should be ryn at full rated speed during the
.maintenance routine after a five minute warm-up period at 600 R.P.M.
When insufficient water is available for pumping the flexible couplings
between the engines and the gear units should be disconnected. The
pumps should never be operated more than fifteen seconds without water
covering both sets of wearing rings because the bronze wearing rings
in the pump require water for lubrication. Operation of a pump for
an extensive length of time without water around the wearing rings
could result in the rings freezing together, thus requiring extensive
repair work.

The oil in the engines should be changed twice a year or
after every 100 hours of operation, whichever is more frequent. A%
the time of oll changing the oil filbters should be removed snd clesmed.

The wvalve in the engine exhaust drain line should be
opened after each operation of the engines, but only after the water
pumps have been stopped for a sufficient length of time to allow the
weter system to be dralned. Ths wvalve in the engine exhaust drain
should never be opened when one of the water pumps is in operation
because there wuld be a possibility of water from the cooling water
system being forced into the engine exhaust system and backing up in-
to the engine oylinders.

de Pumps. - (1) Once each month the flexible coupling
botwoen the engines and the gear units should be assembled and the
pump run &t one~half speed for approximately five seconds, The pump
should be greased after every five hours of operation.

(2) The 16~inch wolute pump should be turned once a
week by running the motor for about three seconds. This will allow
the motor end pump to come up to approximately one~half speed and thus
spread a film of oil over all bearings.

(3) The sump pumps should be started once a week and
run for & short period of time.

o. Switchboard, w:.ring and motors. « The switchboard
should be completely checked once & year. insulators should be cleaned,
all lugs and connections checked and tightemed, and ground connections
checked for continuity. The insulation resistence of all circuits and
motors should be measured once a year. The result of each of these
measurements should be plotted on a chart with insulation resistance
as the absclssa and time in years as the ordinate. This will show the
change in condition of circuits and motors from year to year and will
allow remedial measures to be taken before breakdown occurs.

Rings end commtators should be olesned yesrly, and
motors and the generator blown out with dry compressed air at s:Lmllar
intervals.
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£, Gear units. - The gear units should show a positive
pressure on the pressure gage at all times while in operation. If
there is no pressure the unit should be mlmed:l.a.tely shut down and the
cause of the lack of oil determined.

Ze Gates and valve. - All gates and valves should be
relsed or lowered a short distance weekly. The hydraulically operated
gates should be moved through & complete .closing end-opening cycle .
monthly. At this same monthly interval the sills of the gates should
be cleaned of silt and debris. |

h. Storage batteries. = The storage batteries should be
kept properly filled with distilled weter. Water from the municipal
system should not be used. The batteries should be kept fully charged
at all times. The specifio gravity of the batteries at full charge is
between 1,210 and 1.225,

It is important to keep the tops of the’ batteries clean
because & layer of foreign material, &uch as dirt, grease or moisture
will allow small currents to flow between terminals thus discharging
the battery constantly.

3. Fire protection equipment., - All carbon dioxide
cylanders should be weighed every six months to determine their con-
dition. The gross weight of each cylinder, fully charged, is stamped
on the eylinder., If the gross weight is less than that stamped on the
oylinder, the eylinder should be promptly recharged.

) j. Bea:bigg systems --The bboilers.should be cleaned once
a year by opening the mud valves &t the base of the boiler and drawing
off the sediment, Each fall before the heating systems are put into
operation the oil burner dnd conbrols should be thoroughly checked by
a competent 0il bumer mecheanic. -

k. Pain‘bgg. « All metal surfaces not otherwise protected
mst be kept painted to maintain the metal in good condition. The
exterior metal work, such as pipe i-allings, trash racks, cover platss,
exterior gate hoist, will require frequent painting because of exposure
to the weather.

: The silencers should be kept painted with a high temper-
ature paint,

'l. Silencers. ~ . Due o the horizontal position of some
silencers, moisture will collect within the silencers and corrode the
inside. It is suggested that, if posszble, the drain plugs on these
sllencers be removed and the drain holes left open. The shmall inecrease
in noise due to these open holes will not be noticeabls Trom the ground.

m. Anchor boltss - At yearly intervels all anchor bolts,
piping bolts, pump essembly bolts, and all similar parts shall be
checked for tightness and tightened if necessary.




n. Draining water in pumping station. - If, due to the
failure of the heating system in cold weather, it becomes necessary to
- ~drain all water in the building the following steps should be teken.,

(1) Open drain valve at low point in water lines,

(2) Open gate valves and quick-opening valves in
water supply lines at all engines.

(3) Open all peteocks on engines.

(L) Drain flexible water cooled exhausts on engines,
(5) Drain sanitary fixtures and open all traps.

(6) Drain boiler and heating system.

0 Lubrication. - The two main requirements to keep egquip=-
ment well lubriceted are to operate equipment frequently to spread a.
film of lubrieant over the bearing surfaces, and secondly to use proper
kinds and grades of good lubricants, As greases ceke and harden in time,
bearings should be disassembled periodieally, ecleaned, aend repacked with
frosh grease., Cup greases should not be used on the equipment for any
purpose because most cup greases have water as a binder, This moisture
in oontact with idle metal surfaces will corrode them in time.

The following is a tabulation of the types and grades of
lubricants to be used on the equipment in the pumping station and the
intervals between their application and change.

(1) Engines. - A good grade of automotive oil for -
crankcass use should be used having a wilscosity as recommended by the
engine menufacturer. Change oll and olean oil filter every six months =
preferably just before pumping operations in the spring and again in
the fall, ' : -

After every thirty hours of operation a few drops of
light bearing oil should be applied to the oil cups, and the gresse
cups turned down or refilled with & light pressure grease.

(2) Gear units. - A good grade of aubomotive oil -
should be useds Change oil end clean oil filters every two years.

(3) Volute pump. - The use of Keystone Velox No. 3
groage for the shaft packing glend on the pumps is recommended. The
cups should be turned down a little after every few hours of operation
and refilled when empty. - . ‘ : ‘

‘ The grease cups on the pump bearings and the steady
bearing should be filled with & light ball bearing grease. The grease
oups on these beéarings should be' turned down, but only a little, after
every thirty hours of operation. Antiefriotion bearings will fail just
as rapidly because -of too much grease as from too little.

- 33 -



The two bearings on the volute pump and the steady
bearing should be disassembled every three years, cleaned, and covered
with a8 film of grease.

(L) Motor and generator bearings. - A good bearing oil
SAE = 20 should be used in the sleeve bearings of the generators, the
bearings of the wvolute pump motor, and the bearings of the small motors
throughout the pumping station. The generator bearings and wvolute pump
motor bearings should be drained, flushed ocut with kerosene, and re-
filled every two years.

(5) Crane. - The grease fittings on the eranes should
be lubricated once a year with a pressure grease.

(6) Sump pump. - Once a month grease all pump fittings
- with Keystone Velox No. 3 grease, ueing & high pressure grease gune.

pe Manufacturers' drawings and recommendations. - (1) The
U. 5. Engineer Office has furnished the City of Hartford a complete set
of manufacturers' drawings pertaining to the mechanical and electrical
equipment in the pumping station, and coples of factory acceptance tests
on the equipment. The drawings should be kept in good condition and
aveilable for reference at all times. If, for any reason, the drawings
become damaged or lost they should be replaced. The manufacturers will
replace drawings for a nominal cost. :

(2) The Operating and Meintenance Instructions of the
engine manufacturer's should be followed for gasoline engine care.
There follows a list of manufacturers' publications which should be
followed for operation and maintenance of other equipment.

(a) Generators. - Instructions GEH-709G Large
Horizontal Motors and Generators - D.C. and Synchronous A.C. Machines,

Instructions GEH-4TE Direct-Comected Bxciters.
General Electric Company.

(b) Volute pumps. - De Laval Mixed Flow Pumps

Class MF,

Serial Numbers 229683

22968l
229685

(¢) Storage batteries. - Instructions for in-
stalling and operating exide batteries - low gravity types in’ rubber,

The Electric Storage Battery Compeny,
Philadelphia, Pernsylvanisa.

10-03. OPERATION. - a. The following quotations from the regu-
lations govern the operation of pumping stationss
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MCompetent operators shall be on duty at pumping plants when-
ever it appears that necessity for pump operation is jmminent. The
operator shall thoroughly. inspect, trial operate, end place in readiness
all plant equipment. The operator shall be familiar with the equipment
menufacturerts instructions and drawings and with the "Operating Instrue-
tionsg" for easch station. The equipment shall be operated in accordance
with the above-mentioned "Operating Instructions® and care shall be ex-
orecised that proper lubrication is being supplied all equipment, and that
no overheating, undue vibration or noise is ocourring, Immediately upon
final recession of fleod waters, the pumping station shall be thoroughly
cleaned, pump house sumps flushed, and equipment thoroughly inspected,
oiled-and greased. A record or log of pumping plant operation shall be
kept for each station, a copy of which shall be furnished the District
Engineer following each ‘flood."

_ be North Meadows Pumping Station. - (1) Electric distri-
bution. - (a) The switchboard controls the distribution of electric
energy throughout the pumping station. In order to energize any of the
feeders leading from the switchboard the selector switch should be turned
to the position marked "Generator No. 1™ or “"Generator No. 2, " which~
ever generator is to be used to emergize the switchboard. Then, with
the generator running at full rated speed the c¢ircuit bresker conneeting
the generator to the selector switch may be closed.

(b) The woltage on esch of the three phases should
now be read and the volbage set to 230 volts. The voltage regulators for
the generators are mounted within the switchboard snd are sutomatic when
properly adjusted. The voltage regulator operates upon changes of gener-
ator wvoltage and varies the resistence in the exciter shunt field ecireuit,
thus holding the woltage of the generabor constant.

The large Exciter Field Rheostat on the switchboard
has been set at the proper position for the operation of the voltage -
regulator and should be kept in this position. The proper position of
the Exciter Field Rheostat is indicated by e mark on the front of the
" switehboard.

: Any adjustment of the generator woltage should
always be made by the small knob on the switchboard marked ™Voltage Ade
justing Rheostate™ This should be set so that the phase to phase volitage

of the generator as'indicated on the switchboard is 230 wvolts,

If the voltage regulator fails to operate properly
and doea not hold the generator wvoltage constant, then the following pro-
cedure may be used until the woltage regulator is repaired. Turn the
Exciter Field Rheostat to the extreme "Lower position; turn the Voltage

- Ad justing Rheostat to the extreme "Raise™ position; them turm the Exciter
Field Rheostat until the woltage of the generator is 230 volts. The
volbage regulator is now out of operation and the generabtor wltage must
be controlled manually by the Exciter Field Rheostat. Each time the load
on the generator is changed the operator must readjust the Exciter Field
Rheostat to hold the generator volitage at 230 volts,

(c) Battery charger. - A Tungar rectifier is pro-
vided in the switchboard %o oharge the engine storasge batteries. To
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operate the charger close both the Inpu’c and Output battery charger
eircuit breakers and set the adjusting rheostat so that whatever charge
is desired is indiceted on the smmeter on the swilchboard in the battery
charging eircuit.

(d) Water pump feeders. - The water pumps in the
pump room are started by ¢losing the individusl circult breaskers on the
switcohboard feeding the pumps.

(2) Gasoline-slectric generator units., - The follow=
ing steps should be followed in starting either of the generator unitss

() Check cooling water system to meke sure en-
gines are. properly filled with cooling water.

(b) Check oil level.
(¢) Pump up gasoline with hand pump.
(d) Close both ignition switches.

(e) Set throttle about one-helf inch open from
Mally closed position.

(£) Pross "Start" button and choke as much as
necessary to start. During starting operations hold low oil pressure
cutout switeh closed.

(g} Do not choke any more than necessary to main-
tain engine firing evenly as overchoking results in the washing of oil
from the eylinder walls and the dilution of crankcase oil with gasoline.

(h) Set throttle at sn engine speed of 600 R.P,M,
and a.llow engine to warm up for five minutes at this speed.

(1) Push throttle fully open. Governor will then
maintain engine speed at 1200 R.P.M,, regardless of load.

. (.‘J) Turn on battery charger and adjust to a
charging rete of approximetely ten smperes.

(3) Water pumps. - The water pumps are started from
the switchboard as described in (1) (¢) above. A gate valve has been
provided on the intake and on the discharge of each pump. The walves
on a pump not in use should be kept closed as otherwise water from the
~ pump in use would circulste through the pump not in use.

(4) Blectrically driven l6-inech pump. - Before start-
ing the 1l6~inch pump the operator should meke sure thet the pump is
primed., This mey be ascertained by opening the gate valve on top of the
discharge section of the pump. If the pump is primed wmter will flow
out of this valve. If the pump is not primed the opening of this walve
will allow all air in the pump to escepe provided there is a head of
water on the pump. When all air has bé#H expelled from the pump and
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weter flows from thls valve, the valwve may be closed a.nd pump operation
begun.

The stuffing box on the pump should be adjusted so that
a small trickle of water leaks through all the time the pump is in oper-
ation, If the pump has been dry for a long period of time the stuffing
box will leak considerably when the pump is first filled with water.
However, since the pecking expands when wet, cere should be exercised
when starting the pump after a long inoperative period to see that the
stuffing box packing does mot swell sufficiently to bind the pump shaft.

The gremse cups on the pump and steady bearing should be
tumed down & bit after every few hours of operation. Only a little
grease should be fed to these bearings as too much groase is injurious to
anti~friction bearings.

The pump should never be operated for more than fifteen
seconds without water in it as the wearing rings in the pump are built
with very close tolerances and depend on water for lubrication.

{5) 36e-inch volute pumps. - The following steps should
be followed in starting a 36-inch volute pump:

(a) Start a generator unit and one water pump to
“have & supply of cooling water available for the engine,

(b) Turn on water for engine cooling.

(¢) Turn on water for engine exhaust cooling -
make sure that drain from engine exhaust is turned off.

(4) Check oil level.
(e) Pump up gasoline with hand gaesoline pump.
(£) Close both ignition switches,

(g) Set throttle spproximately one-half inoh
from fully closed position.

(h) Press starter button and choke as much as
necessary to sbart engine. Hold low oil pressure switch closed with
one hand during starting operations.

(1) Do not choke any more than necessary to main-

tain engine firing evenTy as overchoking results in the washing of oil
from the oylinder walls and the dilution of orenkease oil with gaesoline.

() Set throttle at an engine speed of 600 R.P,M.
and allow engine to warn-up for five minutes at this speed.

(k) Inspect operation of gear unit and check oil
pressure.
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(1) Check operation of pump snd open test gate -
valve in discharge to meke sure pump is primed.

(m) After five minute interval throttle on en-
gine may be opened fully; governor will maintain engine speed at 1200
ROP.M. M

(n) Turn on battery charger and adjust battery
charger to reate of ten amperes for each engine in operation.

(¢) An operator should maintein a close watch
over the pump engines while in operation to make sure that the water
supply does not failes If the water supply fails due to a fanlty pump
or defective eloctrical control, the water in the cooling water system
and in the upper parts of the engine will drain back throwgh the pump.
As the water temperature ignition cutout is located on the upper part
of the cooling system it will not operate to stop the eng:Lne if no
water is present to operate it.

(6) Sluice gates. - The hydraulically opera.ted sluice
gates are operated as followst

‘ (a) 1If gates on 1n’ca.ke to conduit are to be moved
check to see if mechanical lock on gate is unlocked. If gates on river
end of conduit are to be moved check to see that gates are not latched

in open position with dogging device. If it is found necessary to close
the outside gates-at a time when the height of the river prevents the un-
latehing of the gates, the oil pressure may be applied to the gates while
still latched. A shesr pin is provided in each latching device and cen
be sheared by the oil pressure. These pins, when replaced, must bte re-
placed with the properly designed shear p:ms of the same shearing strength
as recommended by the manufacturer,

(b) Start a gescline-electric generator unit and
energlze feeder to sluice gate 01l pump from switchboard.

(¢) Turn the four-way valve on line to gates +o
be moved to position desured - either "Open® or "Close™.

(d) Open gate velve in supply line from oil pump
to this four-wny valve,.

(e) Start oil pump by pressing "Start™ button on
starter. - ' _

(£) The gates will now be raised or lowered by
the oil pump.

(g) The maximum travel of theé gates will have been
reached when the pressure gauge on the oil pump discharge suddenly shows
a higher pressure then when operating normmally. At this point a relief
valve allows the discharge of the oil pump to return directly to the oil
tanke.
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(h) When maximm positions of gates have been
reached stop oil pump.

(1) Shut gate valve in supply line from oil
pump to four-way valve. The four-way valves are built o withstend
full rated pressure but cennot be depended on for a dead—tlght shut-
off. .

- Keeney Lane end Bushnell Park Pumping Stations. - A
water supply from the municipel water supply is furnished to esch of
these pumping stations and electricity is furnished by the local utility.
The pumping equipment is identical with thet in the North Meadows Pump-
ing Station so that, except for the use of auxiliaries; to furnish water
‘and electricity, the operation of the pumping equipment is sihmilar to

that for the North Meadows Pumping Stetion.
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tenance end operation,
of transfer snd ecceptance is given belows

Ttem

HT 1 %o Lt

HT 5-7b
HT 6

HT Ta

HT 8

HT § & 10

SECTION XI

DRAWINGS AND SPECIFICATIONS

DRAWINGS AND SPECIFICATIONS. - Complete sets of contract
plans and specifications were given the City of Hartford when the
various projects were completed end turned over to the ¢ity for mein-

Project

North Meadows Dike & Pumping
Station

Riverfront Dike
Park River Conduit

Dike Station 97+05 to
Aviation Road

Clark Dike

Keeney Lane and Bushnell Park

Pumping Stetions (Temp.)
Gully Brook Conduit

Tarned
_pver

June 25, 1okl

Nov. 29; 19’43

" Nov. 29, 1943

July 13, 1940
Octs. 25, 1939
Aug. L, 19LL

Aug . J..{., 191.]]4_
dug. 25, 194l

A tabulation of these projects and the dates

Accegted

June 27, 1941
Dec. 6, 1943

" Dec. 6, 1943

July 15, 1940
Nov. 2, 1939
Aug. 11, 19141.}.

Aug. 11, 16h)y
Aug. 28, 194
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TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chepter II—Corps of Engineers, War
Department

ParT 208—FLoOD CONTROL REGULATIONS

MAINTENANCE AND OPERATION OF FLOOR
CONTROX 'WORKS

Pursuant to the provisions of section 3
of the Act of Congress approved June 22,
1936, as amended and supplemented (49
Stat. 1571; 56 Stat. 877; and 55 Stat.
638; 33 U. S. C:T01c; T0le-1), the fol-
lowing regulations are hereby prescribed
to govern the meintenance and opera-
tion of flood control works:

§ 208,10 Local flood protection works;
maintenance and operation of structures
and facilities—(a) General. (1} The
structures and facilities constructed by
the United Btates for local flood protec-
tion shall be continuously maintained in
such a manner and operated at such
times and for such periods as may he
necessary to obtain the maximum
benefits,

(2) The State, political subdivision
thereof, or other responsible local
agency, which furnished assurance that
it will nr~intain and operate ficod ccn-
trel works in accordance with regula-
tions prescribed by the Secretary of War,
as required by law, shall appoint a per-
manent committee consisting of or
headed by an official hereinafter called
the “Superintendent,” who shall be re-
sponsible Lor the develapment and main-
tenance of, and directly In charge of, an
organization responsible for the efficlent
operation and maintenance of all of the
structures and facilitfes during flood
periods and for continucus inspection
and malntenance of the project works
during periods of low water, all without
cost to the United States.

(3) A reserve supply of materials
needed during a flood emergency shall
he kept on hand at all times,

(4) No encroachiment or trespass
which will adversely affect the efficient
operation or maintenance of the project
works shall be permitted upon the rights-
of-way for the protective facilities.

(3) No improvement shall be passed
over, under, or through the walls, levees,
improved channels or floodways, nor
shall any excgvation or construction he
permitted within the limits of the proi-
ect right-of-way, nor shall any chahge
be made in any feasture of the works
without prior determination by the Dis-
trict Engineer of the War Department
or his authorized representative thay
such improvement, excavation, construc-
tion, or slteration will not adversely af-
fect the functioning of the protective
facilities. Such improvements or alter-
ations as may be found to be desirable
and permissible under the above de-
termination shall be constructed in ac-
cordance with standard engineering
practice. Advice regarding the effect of
proposed improvements or alterations
on the functioning of the project and in-
formation concerning methods of con-
struction agceptable under standard en-
gineering practice shall be obtained from
the District Engineer or, if otherwise

obtained, shall be submitted for his ap-,

proval. Drawings or prints showing
such improvements or alterations as

District Engineer after compietion of the
work.,

finaliy constructed shall be furnished the J

(6) It shall be the duty of the super-
intendent to submit a semiannual report
to the District Engineer covering inspec-
tion, maintenance, and operation of the
protective works,

(7) The District Engineer or his au-
thorized representatives shall have ac-
cess at all times to all portions of the pro-
tective works.

(8) Maintenance measures or repairs
which the Distriet Engineer deems nee-
essary shall be promptly taken or made,

(99 Appropriate measures shall he
taken by local authorities to insure that
the activities of all local organizations
operating public or private facilities con-
nected with the protective works are co-
ordinated with those of the Superintend-
ent's organization during flood periods.

{10) The War Department will furnish
local interests: with an Operation and
Msaintenance Manua] for each completed
project, or separate useful part thereof,
to assist them in carrying out their. ob-
ligations under these regulations.

(b) Levees—(1) Maintenanee. The
SByperintendent shall provide at all {imes
such maintenance ks may be required to
insure serviceability of the structures in
time of flood. Measures shall be taken
to promote the growth of sod, extermi-
nate burrowing animals, and to provide
for routine mowing of the grass and
weeds, removal of wild growth and drift
deposits, and repair of damage caused by
erosion or other forces. Where prae-
ticable, measures shall be taken to retard
bank erosion by planting of willows or
other suitable growth on.areas riverward
of the levees. Periodic inspections shall
be made by the Superintendent to insure
that the above maintenance measures
are heing effectively carried out and,
further, to be certain that:

(1) No unusual settiement, sloughing,
or material loss of grade or levee ¢ross
section has taken place;

(ii) No caving has occurred on either
the land side or the river side of the levee
which might affect the stability of the
levee section;

(ili) No seepage, saturated areas, or
sand boils are occurring;

(iv) Toe drainage systems and pres-
sure relief wells are in good working con-
ditlon, and that such facuities are not
becoming clogged;

{vy Drains through the levees and
gates on said drafs are in good working
condition;

(vi) No revetment work or riprap has
been displaced, washed out, or removed;

(vil) No action is being taken; auch
a¢. burning grass and weeds during in-
appropriate seasons, which will retard
or destroy the growth of sod;

(vlii) Access roads fo and on the levee
are being properly miaintained;

(1x) Cattle guards and gates are in
good conditien;

(x) Crown of levee is shaped so0 &8 to
drain readily, and roadway thereon, if
any, is well shaped and maintained;

(x) There is no unauthorized grazing
or vehicuiar traffic on the levees;

(xti} Encroachments are not being
made on the levee right-of-way which
might endanger the structure or hinder
{ts proper and efficient functioning dur-
in times of emergency.

Such inspections shall be made im-
mediately prior to the beginning of the
flood season; iminediately following each

1 major high water perlod, and otherwise

at intervals not exceeding 80 days, and
such intermediate times as may be neces-
gary to insure the best possible care of

the levee. Immediate steps will be taken
to correct dangerous conditions disclosed
by such inspections. Regular mainte-
nance repair measures shall be accom- -
plished during the appropriate season
as scheduied by the-Buperintendent.

(2) Operation. During flood periods
the levee shall be patrolled continuously
to locate possible sand boils or unusual
wetness of the landward slope and to be
certain that:

(i) There are no indicatmns of slides.
or sloughs developing:

(if) Wave wash or scouring action is
not ceeurring;

(iil) No low reaches of levee exist
which may be overtopped; -

{iv) No other conditions exist which
might endanger the structure.

Appropriate advance measures will be
taken to insure the availability of ade-
quate labor and msaterisls to meet all
contingencies, Immediate steps will be
taken to control any condition which
endangers the levee and to repair the
damaged section.

(¢} Flood walls.—(1) Mainienance,
Pericdic inspections shall be made by the
Superintendent to be certain that:

(1) No seepage, saturated areas, or
send boils are cccurring;

(i) No undue settlement has oceurred
which affects the stabllity of the wall or
its water tightness;

(i) No trees exist, the roots of which
might extend under the wall and offer
accelerated seepage paths;

{v) The concrete has not undergone
cracking, chipping, or breaking to an
extent which might affect the stability
of the wall or its water tighiness;

(v) There are no encroachments upon
the right-of-way which might endanger
the structure or hinder its functioning
in time of fiood;

(vi} Care is being exercised to pre-
vent accumulation of frash and debris
adjacent to walls, and to insure that no
fires are being built near them,;

(vii) No bank caving conditions exist
riverward of the wall which might en-
danger its stability;

(viii} Toe drainage systems and pres-
sure relief wells ave in good working con-
dition, and that such facilities are not
becoming clogged,

Such Inspections shall be made imme-
diateiy prior to the beginning of the flood
season, immediately following each ma-
jor high water period, and otherwise at
intervals not exceeding 90 days. Meas-
ures to eliminate encroachments and ef-
fect repairs found necessary by such in-
spections shall be undertaken Immedi-
ately. All repeirs shall be accomplished
by methods scceptable in standard en-
gineering practice.

(2} Oneration. Continuous patrol of
the wall shall be maintained during flood
pericds to locate possible leakage at mon-
olith joints or seepage underneath the
wail. Floating plant or boats will not be
allowed to le against or tie up to the
weall. 8hould it become necessary during
a flood emergency to pass anchor cables
over the wall, adequate measures shall
be taken to protect the concrete and con-
struction joints. Immediate steps shall
be taken to correct any condition which
endangers the stability of the wall.

(d) Drainage siructures—(1) Maint.-
nance. Adequate measures shall be taken
t6 insure that inlet and outlet channels
are kept open and that trash, drift, or

debris is not allowed to acouwnulate neair -~

drainage structures. Flap gates and
manually operated gates and valves on
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drainage structures shall be examined,
oiled, and trial operated at least once
every S0 days. Where drainage strue-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and its housing shsll be In-
spected regularly and a trial installation
of the emergency closure shall be made
af least once each year, Periodic inspee-
tions shall be made by the Superintend-
ent to be certain that:

(1) Pipes, gates, operating mechanism,
riprap, and headwalls are in good con-
dition;

(ii} Inlet and outlet channels ars open;

{iii} Care is being exercised {o prevent
the accumulation of travh and debris
near the structures and that no fires are
being built near bituminous coated pipes;

(v) Erosion is not occurring adjacent
to the strueture which might endanger
its water tightness or stability,

Immediate steps will be taken to re-
pair damage, replace missing or broken
parts, or remedy adverse conditions dis-
closed by such inspections,

(2) Operation. Whenever high water
conditions impend, all gates wili be in-
spected a short time before water reaches
the invert of the pipe and any object
which might prevent closure of the gate
shall be removed. Automatic gates shall
be closely observed until it has been as-
certained that they are securely closed.
Manually operated gates and valves shall
be closed as necessary to prevent inflow
of flood water, All drainage structures
in levees shall be inspected frequently
during floods to ascertain whether seep-
age is taking place along the lines of
their contact with the embankment,
Immediate steps shall be taken to cor-
rect any adverse conditfon,

(e) Closure structures—(1) Mainte-
nance. Closure structures for fraffc
openings shall be Inspected by the-super~
intendent every 90 days to be certain
that:

(1) No parts are missing;

(1) Metal parts are adeguately cov-
ered with paint;

(iil) All movable parts are in satis-
factory working order,

(iv) Proper closure can be made
promptly when necessary;

(v) Sufficient materials are on hand
for the erection of sand hag closures and
that the location of such materials will
be readily accessible in times of emer-
gency.

Tools and parts shall not be removed
for other use. Trial erections of one or
more closure structures shall be made
once each year, slternating the strue-
tures chosen so that each gate will be
erected at least once In each 3-year pe-
riod. Trial erection of all closure struc-
tures shall be made whenever s change is
made in key operating personnel. Where
rallroad operation makes trial erection of
& closure structure infeasible, rigorous
inspection and drill of operating per-
sonnel may be substituted therefor.
Frial erection of sand bag closures is not
required. Closure materials will be care-
fully checked prior to and following
flood periods, and damaged or missing
parts shell be repaired or replaced im-
mediately.

(2) Operation. Erection of each mov-
abie closure shsall be started In sufficient
time to permit completion before flood
waters reach the top of the structure
stll, Information regarding the proper
method of erecting each individual clos-
ure structure, together with an estimate
of the time required by an experienced
crew to complete its erectton will be given

in the Operation and Maintenance Man-
ual whigh will be furnished local interests
upon completion of the project. Closure
structures will be inspected frequently
during flood periods to ascertain that no
undue leakage is oceurring and that
drains provided to care for ordinary leak-
age are functioning properly. Beats or
floating plant shall not be allowed to tie
iip to closure structures or to discharge
passengers or cargo over them.

(£} Pumping plants—(1) Mainte-
nance. Pumping piants shall be inspected
by the Superintendent at Iniervals not
to exceed 30 days during flood seasons
and 90 days during off-flood seasons to
insure that all equipment is in order for
instant use, At regular intervalis, proper
measures shall be taken to provide for
cleaning plant, buildings, and equipment,
repainting as necessary, and lubricating
all machinery Adequate supplies of
lubricants for all types of machines, fuel
for gascline or diesel powered 'equipment,
and flash lights or lanterns for emergency
lighting shall be kept on hand at all
times. Telephone service shall be main-
tained at pumping plants. All equip-
ment, including switch gear, transtorm-
ers,. motors, pumps, valves, and gates
shall be trial operated and checked at
least once every 90 days., Megger tests
of all insulation shall be made whenever
wiring has heen subjected to undue damp-
ness and otherwise at intervals not to
exceed one yeer. A record shall be kept
showing the resulis of such tests. Wir-
ing disclosed to be in an unsatisfactory
condition by such tests shell be brought
to & satisfactory condition or shall be
promptly replaced. Diesel and gasoline
englnes shall be started at such inter-
vals and allowed to run for such length
of time as may be necessary to insure
their serviceability in times of emer-
gency, Only skilled electricians and me-
chanles shall be employed on tests and
repatts, Operating personnel for the
piant shall be present during tests, Any
equipment removed from the station for
repaitr or replacement shall be returned
or replaced as soon as practicable and
shall ke trial operated after reingtal-
lation. Repalrs. requiring removal of
equipment from the plant shall be made
during off-flood seasons insofar as prac-
ticable. ‘

(2) Operation. Competent operators

shall be on duty at pumping plants when- -

ever .it appears that necessity for pump
operation is imminent. The operator
shall theroughly inspect, trial operate,

and place in readiness sll plant equip- -

ment., The operator shall be familiar
with the equipment manufacturers’ in-
structions and drawings and with the
“Operaling Instructions” for each sta-
tion. The equipment shall be operated
in gecordance with the above-mentioned
“Operating Insiructions” and care shall
be exercised that proper lubrication is
being supplied all equipment, and that no
overheating, undue vibration or nolse is
occurring, Immediately upon flnal re-
cession of flood waters, the pumping sta-
tion shall be thoroughly cleaned, pump
house sumps flushed, and equipment
thoroughly inspected, oiled and greased,
A record or log of pumping plant opera-
tion shall be kept for each station, a copy
of which shall be furnished the District
Engineer following each flood,

(g) Channels and foodways — (1)
Maintenance. Perlodic inspections of
improved channels and floodways shall
be made by the Superintendent to be
certain that: .

(1) The channel or floodway is clear of
.debris, weeds, and wild growth;

(ii} The channel or floodway i{s not
being restricted by the depositing of
waste materials, building of unauthor-
ized structures or other encroachments;

i) The capacity of the channel or
floodway is not being reduced by the
formation of shoals;

(iv) Banks are not being damaged by
rain or wave wash, and that neo slough-
img of banks has occurred;

(v) Riprap sections and deflection
dikes and walls are in good condition;

(vi) Approach and egress channels
adjacent to the improved channel or
floodway are suficientiy clear of obstruc-
tions and debris to permit proper func-
tioning of the project works.

Such inspections shall be made prior to
the beginning of the flood season and
otherwise at Intervals not to exceed 90
days. Immediate steps will be taken to
remedy any adverse conditions disclosed
by such Inspections. Measures will be
taken by the Superintendent to promote
the growth of grass on bank slopes and
earth deflection dikes. The Superin-
tendent sheall provide for periodic repalr
and cleaning of - debris basins, check
dams, and related structures as may be
necessary.

(2) Operation, Both banks of the
channel shall be patrolled during periods
of high water, and measures shsll be
taken to protect those reaches being at-
tacked by the current or by wave wash,
Appropriate measures shail be taken to
preven; the formation of jams of ice or
debris. Large objects which become
lodged =against the bank shsall be re-
moved, The improved channel or flood-
way shall be thoroughly inspected imme=-
diately following each major high water
period. As soon &s practicable there-
after, all snags and other debris shall be
removed.anhd all damage {o banks, riprap,
deflection dikes and.walls, drainage out-
lets, or other flood control structures

repaired.
¢(hy Miscellaneous  facilities — (1)
Maintenanece. Miscellaneous structures

and facilities constructed &s a part of
the protective works and other structures
and facilitles which function as a part
of, or affect the efficlent functioning of
the protective works, shall be periodically
inspected by the Superintendent and ap-
propriate Waintenahce measures taken.
Damaged or unserviceable parts shall be
repaired or replaced without delay.
Areas used for ponding in connection
with pumping plants or for temporary
storage of interior run-off during food
periods shall not be allowed to become
filled with silt, debrils, or dumped ma-
terial. The Superintendent shall take
proper steps to prevent restriction of
bridge openings and, where practicable,
shall provide for femporary raising dur-
ing floods of bridges which restrict chan-
el eapacities during high flows.

(2) Operation. -Miscellaneous facil-
ties shall be operated to prevent or re-
duce floeding during periods of high
water. Those facilities constructed as
& part of the protective works shall not
be used for purposes other than flood pro-
tection without approval of the District
Engineer unless designed therefor. (49
Stat. 16571, 50 8tat. 877; and 56 Stat. 638;
33 U.S.C. 701c; 701c-1> (Regs. 9 August
1944, CE SPEWF)

[8EAL] . J. A, ULyo,
Major Generd,

The Adjutant General.

"[F. R. Do¢. 4a-12286; Filed, August 16, 1844;
9:44 a.m.] :
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SECTION
ASSURANCE OF LOCAL COOFERATION |
Clark Dike and North Meadows Dike A
Riverfront Dike B
Park River Conduit c
D

Gully Brook Comduit



SECTION A



:U .S .ENGINEER CFFICE:

¢+ PROVIDENCE ,R ele H
¢ SEP 17 1936 5
: FC 1L/10 :
OFFICE OF THE TOWN AND CITY CLERK
HARTFORD, CONNECTICUT
JOEN A. GLEASON September 15, 1936,
Town and City Clerk
WILLIAM L. FARRELL This certifies that at a meeting of the Court of
First Deputy Common Couneil held September ll, 1936, the
MARGARET A . CARROLL following RESOLUTIONS were passed, under suspension
Second Deputy of rules by unemimous rising vote, and were approved

by His Honor, the Mayor, September 15, 1936,

RESCLVED, That the City of Hartford accept the offer of the United
States Governmment to expend $250,000 for the enlargement and raising of
the existing dikes at Hartford to the approximate elewation of the March
1936 flood, upon the terms and with the assurances reguested in the letter
of Lieutenant Colonel Mason J. Young, District Engineer for the United
States War Department Engineer Office at Providence, Rs I., dated August
26, 1936, and addressed to the Honorsble Thomas J. Spellacy, Mayor of Hart-
ford, said sum to be expended upon the work of raising Clark Dike to the
elevation of approximetely %8.5 feet, City datum, end thereafter so far as
aveilable to the raising of the Colt Dike or part of the same to approxi-
mately the same level if, without expensé to the City, the necessary ease-
ments can be acquired; and be it further,

RESOLVED, That the City Engineer and the Executive Secretary of the
Flood Investigation and Improvement Commission be and they are hereby au-
thorized by and on behalf of the City of Hartford to enter into such agree~
ments with the United States as it may request as evidence of the City's
formal acceptance of the $250,000 allotment for the work in question, to
comply with the rules and regulations of the War Department or the Flood
Control Aect; and be it further,

' RESULYVED, That in the absence or inability of either to act, His
Honor, the Mayor, be end he is hereby authorized to enter into eny such
contrect on behalf of the City of Hartford.

Attests

/s/ John A. Gleason

City Clerk.



ASSURANCES BY THE CITY OF HARTFORD, CONNECTICUT

-

WHEREAS, pursuant to the provisions of the Emergency Relief Appropria=
tion Act of 1936, approved June 22, 1936, making an appropriation for flood
control and other conservation, ancallotment of funds has been approved by
the President, August 12, 1936, for raising and enlarging existing dikes
in the Connecticut River for the flood protection of the City of Hariford;
and

WHEREAS, the United States of America, through the Corps of Engineers
of the War Department, having jurisdiction of construction of said flood
eontrol project, and in aécordance with the-policy of the federal govern-
ment thet no money shall be expended on the construction of any project
mtil States, politieal sub~divisions thereof, or other responsible local
agencies have given assurances satisfactory to the Secretary of Var that
they will (a) provide without cost to the United States all lands; ease~
ments, and rights-of ~way necessary for the construction of the project, ex-
cept as otherwise provided herein; (b) hold and save the United States free
from damages due to the construction works; (¢) meintain and operate all the
works after gompletion in accordance with regulations prescribed by the Sec-
retary of War; and

WHEREAS, the Court of Common Council of the City of Hartford by virtue
_ of the authority vested in it under Charter of The City of Hartford has
duly passed a Resolution at a meeting held on September 1k, 19%6, authorie
zing the City of Hartford to accept the offer of the United States of Ameri-
ca to construct certain works of improvement for flood probection of the
City of Hartford, Connecticut, has authorized the City Engineer and %the

Bxecutive Secrstary of the Flood Investigation and Improvement Commission



to enter into such agreements with the United States as it may request as
evidence of the City's formal acceptance.

NOW, THEREFORE, in order to comply with the estgblisﬁed policy of the
federal government pertaining to the construction of flood control projects,
end in consideration of the construction by the United States, and of the
benefits to accrue from the werk of improvement; The City of Hartford here~
by assures the Secretary of War as foliows:

(2} That the City of Hartford will furnish, without cost to the
United States, all lands, easements and rights-of-way, necessary for thé
raising and enlarging existing dikes along the Comnecticut River for f;ood
protection of the City of Hartford,‘in accordance with a resolution.of the
Court of Common Cowncil of theﬁCiﬁy of Hartford dated September 1, 1936,
The lands, essements ané rights~of ~way which thé'City of Hartford shall
furnish shall include those needed for reaising and enlarging dikeg, for
borrow pits and speil disposal areas, for acoess rodds; end all other rights
in, upon, through or over private propertj which are required by the Qnited
States in commection with the comstruction of thé project. Mépé showing the
lends, essements, or rights~of'~way needed in the prosecution of.the work
will be obtained by the Cibty of Haritford for the United States. Detailed
property surveys and title searches necessary to acquire the land or in-
terests therein will be performed by the City of Hartford.

(b) That the City of Hertford will hold and save the United States,
its officers and employees, free from all cleims for dameges and from all
liability due to the constructicn workss it being wnderstood that the City
of Hartford will hold and save the United States, its officers and employ -

oos free from all claims for property damage to land, buildings or any



rights therein acquired for or affected by the construction of the work.

(¢) That the City of Hartford will maintain end cperate without
expense to the United States all of the works after completion, in accord=-
ence with regulations preseribed by the Secretary of War,

(d) That it is understood by the City of Hartford thet the United
States is not committed or obligated in any way to complete said flood con~
trol work or any part thereof.

IN WITNESS WHEEREOF, We, Roscoe N. Clark, City Engineer, end Charles J.
Bennett, Executive Secretary of the Flood Investigation and Improvement
Commission, under authority of the Court of Common Council of The City of
Hartford, have hereunto set our hands and caused the common seal of The

City of Hertford to be affixed hereto this 22nd day of September, A.D. 1936,

ATTEST: THE CITY OF HARTFCRD,

Vincent W. Dennis
William A. Linmane By Roscoe N. Clark
t City Enginsera.

Charles J. Bennett
Excourtive Secrstary of whe Ylood
Inviftigation and Jmprovemsnt Commission

Recommended as satisfactory assurances[

EIWAED M~ MARKHAM
Major Goneral; Chief of Engineers
Tnilbed 3tates Lfrmy

Accepted es satisfactory assurancoes

Cecretary of War



STATE OF CONNECTICUT)
COUNTY OF HARTFORD) e

On this 22nd day of September in the year one thousand nine
hmdred and thirty-six, before me persomnaly ceme Roscoe N. Clark and
Charleer. Bennett, to me known, who being by me duly sworn, did depose
and say that they reside in Hartford, Comneoticut; that they are City Engi-~
neer and Executive Secretary of the Flood Investigation and Improvement
Commission, respectively, of The City of Hartford, Connscticuf, described
in and who executed the foregoing instrument; that they know the common
soal of The City of Hartford, that the seal affixed to said instrument
is such City seal; thet it was so affixed by authority of law of said

City and that they signed their names thereto by like authority.

My commission expires

Vincent W. Dennis

Commissioner of Superior Court
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Substitute the following paragraph for Subparagraph (b), Page 2

of assurancess
(b) That the City of Hartford will save harmless

and proteet the United States of Ameriéa, its officers and
agents, from any and all claims for demages, and from all
ligbilities, but excluding any claimj or claims, of an em-
ployee, contractor or subcontractor, servant, agent, or of«
ficer of the United States for persomal injuries received
in connection with said improvement work, and excluding any
claim, or claims, of o peréan or persons for injuries or
demeges suffered by reason of the negligence of any employ«
ee, contractor or subocontractor, serv;nt, agent, or officer

of the United States engaged in said project.

(substitution taken over telephone from Div. Office)
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1U.5. ENGINBER OFFICE:
: :PROVIDENCE, R.I.
OFFICE OF THE TOWN AND CITY CIERK :FEB 16 1938

- ws =y

JOHN A. GLEASON . iFeCe 14/15-1

TOWN AND CITY CLERK Hartford, Connecticut $ o e v g e o e
WILLIAM L. FARRELL February 15, 1938.

FIRST DEPUTY

This certifies that at a meeting of the Court of
MARGARET A, CARROLL Common Couwneil held February 1&, 1938, the
SECOND DEPUTY following RESOLUTIONS were passed, and were

approved by His Honor, the Mpyor, February 15, 1938.

RESOLVED, That the City of Hartford accept the offer
of the United States Government to expend funds under the
Emergency Relief ﬁppropriﬁtion Act approved June 29, 1937
for'raising and enlarging the existing earth dyke along the
Connecticut River in South Meadows, Hartford, Connecticut,
in accordance with a plen prepared by the District Engineer,
U. S. Engineer 0ffice, Providence, Rhode Island.

RESOLVED, That the City Engineer snd the Executive Secra-
tary of the Flood Commission of the City of Hartford, be and
sre hereby authorized, by and on behelf of the City of Harte-
ford to enter into such agreement with the United Stabtes as
it may require to oomply with the requirements of the Emer-
gency Relief Appropriation Act approved June 29, 1937, and
the rules and regulations of the Wear Department relating to
Flood Control projects; end be it further,

RESOLVED, That in the absence or insbility of either to
act, His Honor, the Mayor, be and he is hereby authorized to
enter into any such contract on behalf of the City of Hartford.
Attest:

* SEAL OF THE CITY OF HART-  /s/ John A. Gloason

FORD, CONNECTICUT *
¢ity Clerks



ASSURANCES BY THE CITY OF HARTFORD, CONNECTICUT

WHEREAS, Pursuant to the provisions of the Emsfgency Re=
lief Appropriation Act approved June 29, 1937, the President
has epproved en allotment. of funds for raising and enlarging
the existing earth dike along the Connecticut River in the
South Meadows at Hartford, Connecticub, said work to be under
taken bjr the Corps of Engineers of the War Depeartment having
Jurisdiotion of the construction of floodcontrol projects; and

WHEREAS, Said Emergency Relief Appropriaetion Act approved
June 29, 1937, provides, among other things, that no non-
Federal project shall be undertaken or prosscuted with funds-.
aﬁpropri ated by said Act unless and wtil the sponsor has mede
& written agreement to finance such part of the entire cost
thereof as is not to be supplied from Federal funds; and

WHEREAS, The Court of Common Council of the City of
Hertford by virtue of the authority vested in it under Charter
of the City of Hartford has duly passed a Resulution at a
meeting held on February 1, 1938, authorizing the City of
Hartford to accept the offer of the United States of Ameriea
to construct certain works of improvement for flood protection
of the City of Hartford, Connecticut, has authorized the City
Engineer end the Executive Secretary of the Flood Commission
of The City of Hartford to enter into such agreements as it
mgy request as evidence of the City's formal acceptance.

- NOW, THEREFORE, in order to comply with the established

polioy of the federal government pertaining to the construction
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of flood control projects, and in consideration of the con-
struction by the United States, the City of Hartford hereby
ogrees tw

(a) That the City of Hartford will furnish without cost
to the United Stgtes, all lands, easements and rights=-of-way
necessary to the projeoct.

{b) That the City of Hartford will hold nnd éave the
United States, its officers and employees, free from all
claims for damages and from all liability due to construction
works; it being understood that the City of Hariford will hold
emd save the United States, its officers ond employeses free
from all claims for property damage to land, buildings or
rights~of-weay therein acquired for or affected by the construc-
tion of the work. |

(¢) That the City of Hartford will maintain and operste
without expense to the United States all of the works after
completion, in accordance with regulations‘prescribed by the
Seoretary of War.

(d) That City of Hartford hereby irrevocably agrees to
finance such part of the entire cost of said project or an
integral-part of sanid project which will afford protection fo
people and oity property as is not to bo supplied from Federal

funds.
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IN WITNESS WHEREOF, We, Robert J. Ross, City Engineer,
and Cherles Je. Bennett, Executive Secretary of the Flood
Commission of The City of Hartford, have hereunto set owr
.hands and caused the common seal of the City of Hartford to

be affixed hereto this 19th day of PFebruary, A.D. 1978,

ATTEST THE CITY OF HARTFORD

by /s/Robert J. Ross

City Engineer .

/s/ Charles J. Bennett

Executive Secretary of the Fiood
Commission of the City of Hartford

Subseribed and sworn to before me
this 19th day of February, 1938

/s/ Porter He. Barrows
Notary Public
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COPY :U.S. ENGINEER COFFICE:

: :PROVIDENCE, R.I.
OFFICE OF THE TOWN AND CITY CLIRK  sF.C. 11/25-8
:NOV 21, 1938

Hartford, Conneeticulb ' T e e e e o o

”w  ar o

November 15, 19%8.

This certifies that at a meeting of the
Court of Common Council held November 1,
1938, the following RESOLUTIONS were passed
under suspension of rules by rising vote of
18 to 0, and were approved by His Honor,
the Mayor, November 15, 1938.

RESOLVED: That the City of Hartford accept the offer
of the United States Government to expend funds under
the Emsrgency Relief Appropriation Act approved Jume 21,
- 1938, for the construction of flood protective works for
the City of Hartfords and further

RESOLVED: That the City Engineer and the Executive
Seceretary of the Flood Commission of the City of Hartford
be and they are hereby authorized by and on behalf of the
City of Hartford to enter into such agreement with the
United States as it may require to comply with the
reguirements of the Flood Control Act approved by Congress
June 22, 1936 and modified by the Aot spproved by Congress
June 28, 1938, and with the Emergency Relief Appropriation
Aot approved June 21, 1938, and the Rules and Regulations
of the War Depertment releting to flood control projects;
and further .

RESOLVED: That in the sbsence or inability of either
to act, His Honor the Mayor be and he hereby is authorized

to enter into any such contract on behalf of the City of
Hartford.

Attest: (Signed)  JOHN A. GLEASON

City Clerk



ASSURANCES BY THE CITY OF HARTFORD, CONNECTICUT

- e e a

- WHEREAS, by Section 3 of the Flood Contrel Act ep~
proved June 22, 1936, known as the Flood Control Act of
' 19%6, fio monédy appropristed under authority of said act
shall be expended on the construction of eny project until
states; political subdivisiohs thereof, of other responsi-
ble local agé¢ndéies have given assurances to the Sddretaty
of Wer that they will (a) provide without cost to the Uni-
ted States, all lands, easements, snd rights-of-way neces=
sary for the construction of the project: (b) hold and
save the United States free from damages due to ths construec-
tion works; (c) maintain and operate all the works after
completion in accordance with regulations prescribed by the
Secretary of War; end

WHEEREAS, by the Flood Control Act approved June 28,
1938, local flood protection works were authorized to be
constructed at Hartford, Connecticut River Basin, Connec-
ticut, which said works are subject to the provisions of:
Section 3 of the Flood Control Act of 1936; and

WHEREAS, sn ellotment of funds has been made for the
prosecution of sald workss

NOW, THEREFORE, to comply with the requirements of
Section 3 of the Flood Control Act of 1936, THE CITY OF HART=
FORD pursuant to a resolution made and approved by the Court
of Common Council at a meeting held on November 1L, 1938 does
hereby assure the Secretary of War that it will comply with
the above stated provisions of Section % of the Flood Control
Act of 1936 in connection with the works shown on the plans
beering file mark, CT-L4~1090 which are on file in the United
States Engineer 0ffice, Providence, Rhode Island. In accord-
snee with the established policy of the Corps of Engineers
the CITY OF HARTFORD will furnish necessary borrow pits with
rights of entry thereto.

IN WITNESS WHEREOF, we, Robert J. Ross, City Engineer
of the City of Hartford, and Charles Je Bennett, Executive
Secretary of the Flood Commission of the City of Hartford,
have hereuntec set our hands and caused the common seal of the
City of Hartford to be affixed hereto this 18 day of November,
1978,

CITY OF HARTFORD

By /s/ Robert J. Ross
City Engineer

By /s/ Charles J. Bermett

Executive qecret:uy of the Flood
Copriscion of ik~ Cily of Hortford



STATE OF CONNECTICUT
¢ sse Hartford, November 18, 1938.
COUNTY OF HARTFORD : ,

Personnally appesred Robert J. Ross, City Engineer of
the City of Hartford ond Charles J. Bennett, Executive
Secretary of the Flood Commission of the City of Hartford,
signers and sealers of the foregoing instrument and
acknowledged the same to be the free act and deed of the
City of Hartford and their free act and deed as City Tngineer
of the City of Hartford and Executive Secretary of the Flood
Commission of the City of Hartford, respectiwvely, before me

/s/ Am C» Toecealine
Notary Public.




SECTION B



ASSURANCES BY THE CITY OF HARTFORD, CONNECTICUT

WHEREAS, by Section 3 of the Flood Control Act approved June 22,

19%6, known as the Flood Control Act of 1936, no money appropriated
wnder anthoriiy of said act shall be expended on the construetion of any
project until states, political subdivision theresof, or other responsible
local egencies have given assurances to the Secretary of War thet they
will,

‘(a) Provide without cost to the United States, all

lands, easements, end rights-of-way necessary

for the construction of the project.

(b) Hold end save the United States free from dem~
eges due to the construction works.

(¢) Maintain snd operate all the works after comple~
tion in accordsnce with regulations prescribed
by the Secretary of War

WHEREAS, by the Flood Control Act approved June 28, 1938, local
flood proteotion works were-authorized-to be constructed in the Connec=
ticut River Basin for the protection of the City of Hartford, Connecti-
cub, which said works are subject to the érovisions of Section 3 of the
Flood Control Act of 1936; and

WHERéAS, aﬁ allotment of funds has been made for the prosecution
of said works,

NCW, THEREFORE, to comply with the requirements of Section 3 of the
Flood Control Act of 1936, the City of Hartford, Comnecticut, pursuant
to resolutions made and approved by the Court of Comnon Council of the
City of Hartford at a meeting held on Novembe 1l, 193§: and likewise at
o moeting held March 27, 1940, and a further moeting of the Flood Commise

sion held March 13, 1940, does hereby amsswe the Secretary of War that



Conmission held Merch 13, 1940, does hereby assure the Secretary of War
that.it will comply with the above stated provisions of Section 3 of the
Flood Control Act of 1936 in connection with the ?roposed dike project
extending along the Connecticut River from Morgan Street southerly to
Station 96+73 as shown on plans on file in the United States Engineér
Office at Providence, Rhode Islend, and known as dike Item HT. 5<7b. In
accordance with the established poliey of the Corps of Engineers, the City

of Hartford will furnish necessary borrow pits with rights of entry thereto.

IN WITNESS WHEREOF, we, Robert J. Ross, City Engineer of the City
of Hartford, and Charles J. Bermett, Executive Secretary of the Flood
Commission of the City of Hartford, have hersunto set out hands and
caused the common seal of the City of Hartford to be affixed hereto

this %d day of May, 1940,
CITY OF HARTFORD

by /s/ Robert J., Ross
City Engineer.

by /%/' Charles J. Bennetd
Executive Secretary of the Flood
Commission of the City of Hartford.




STATE OF COMNECTICUT )

) ss. May 31, 19LO
COUNTY OF HARTFORD )

Personally appeared Robert J. Ross, City Engineer of the City of
Hartford, signer and sealer of the foregoing instrument and acknowledged
same to be the free act and deed of the City of Hartford and his free
act and deed as City Engineer of the City of Hartford, before me

/§/ Porter He. Barrows
Notary Public

My Commission Expires February 1, 1941

STATE OF COMMECTICUT )}
- 88. Mey 31, 1940

e St

COUNIY OF HARTFORD

Personally appeared Charles J. Bennett, Executive Secretary of
the Flood Commission of the City of Hartford, signer and sealer of the
foregoing instrument and acknowledged same to be the frse act and deed
of the City of Hartford end his free act and deed as Exscutive Secretary
of the Flood Commission of the City of Hartford, before me

/q/ Dagmar L. Christensen
Notary Public

My Commission Expires February 1, 1911




OFFICE OF TEE TOWN AND CITY CLERK
HARTFORD, CONNECTICUT

Metoh 28, 1940.

JOHN A, GLEASON This certifies that at a meeting of the Court
Town and City Clerk of Common Cowncil held March 27, 1940, the
WILLIAM L. FARRELL - following RESQINTIONS were passed, wnder
First Deputy : suspension of rules by unanimous rising vote
MARGARET A . CARROLL of 19 to 0, and were approved by His Honor,
Second Deputy the Mayor, March 28, 1940,

RESOLVED, That the Flood Commission of the (ity of Hartford be and
it is hereby authorized by and on behalf of the City of Hartford to re-
quest that the flood control prevention from Memorial Bridge to a point
seven hundred feet {700.,0 ft.) south of the mouth of the Park River be
raised to elevations as shown on plans entitled “Connecticut River Crest
Profile (Estimated)} for Flood Flow of 360,000 ¢.f.s, with Dykes in Hart-
ford end Eest Hartford", made for the Hartford Flood Commission by the
Department of Engineering, City of Hartford. Scales as noted June 1938,
revised August 10, 19%9; and further )

RESOIVED, That said Flood Commission be end it is hereby authorized
by and on behalf of the City of Hartford to request such other modifica-
tions end additions to the flood control work authorized by the Flood Con=~
trol Aet approved by Congress Juwie 22, 1936, and modifisd by the Act ap-
proved by Congress June 28, 1938, and the rules and regulations of the
War Department relating to flood control projects, as in its judgment
shall be come necessary; and further

RESOLVED, Thet said Flood Commission be and it is hereby authorized
to assure the Secretary of f@ar that the excess cost of design and con~

struction resulting from the compliance with such requests will be borne
by the City of Hartford,

Attest:

/s/ John A. Gleason

City Clerks



JOHN A+ GLEASON
Town and City Clerk
WILLIAM L. FARRELL
First Deputy
MARGARET A« CARROLL
Second Deputy

OFFICE OF THE TOWN AND CITY CIERK
HARTPORD, CONNECTICUT
Mereh 28, 19L0.

This certifies that at a meeting of the Couri

of Common Couneil held Meroch 27, 1940, the
following RESOIUTION was passed, under suspension
of rules by unanimous rising vote of 19 to O,

and was approved by His Honor, the Mayor,

Merch 28, 9L40.

RESQLVED, That the Flood Commission of the City

of Hartford be and it is hercby authorized to sdvance

to the United States of America or to any Department

of the United States of Americe out of funds appropriated

to it for flood protective works such sum or sums not

exceeding

os may be

the unexpended total of the amownt so appropriated

requiréd by eny Act of Congress or by the rules

and regulations of the War Department relating to flood

control projects.

Lttests

/s/ Jomn A. Gleason

City Clork.



SECTION C



ASSURANCES BY THE CITY QF HARTFORD, CONNECTICUT

WHEREAS, by Section 3 of the Flood Control Act aﬁproved June 22,
1936, known as the Flood Control Act of 1936, no money appropriated under
authority of said met shall be expended on the construction of any proj=~
ect umtil states, political subdivision thereof, or other responsible
local agenclos have given assurances to the Secretary of Wer that they
will,
| (a) Provide without cost to the United States,

all lands, easements, and rights-of -way
necessary for the construction of the

project,

(b) Hold and save the United States free from
demages due to the consbruetion works,

{(¢) Meintain and operate all the works after
completion in accordence with regulations
prescribed by the Secretary of ¥ar,

WHEREAS, by the Flood Control Act approved June 28, 1938, local
flood protection works were authorized to be constructed in the Connec-
ticut River Basin for the protection of the City of Hartford, Connecti-
ocut, which said works are subjeet to the provisions of Section 3 of the
Flood Control Act of 19%6; and

WHEREAS, sn allotment of funds has been mede for the prosecution
cf seid works,

NOW, THEREFORE, to comply with the requirements of Section 3 of the
Flood Control pAct of 1936, the City of Hartford, Comecticut, pursuant
to resolutions made and approved by the Court of Common Council of the

City of Hartford at a méeting held on Noverber 1, 1938, and likewise

at a meeting held March 27, 1940, and a further meeting of the Flood



[ L
it will comply with the sbove stated provisions of Section 3 of the Flood
Control Act of 1936 in conmneotion with the propossd Park River conduit ex=~
tending westerly from the Connecticut River to about station 65+2l, as
shown on plans on file in the U.S. Engineer Office in Providence, Rhode
Island and entitled "Connecticut River Flood Control Project, Park River
Conduit, Hartford, Comnecticut =~ Plons for the Construction of Conduil
and lepurtenantu Structures = Item HT 6~Contract, War Department, Corps of
Engineers, U. S. Army, U. S. Enginser Office, Providence, R+ I., 190",
In accordasnce with the established policy of the Corps of Engineers, the
City of Hartford will furnish necessary borrow pits with rights of entry
thereto.

IN WITNESS WEEREOF, we, Robert J. Ross, City Engineer of the City of
Hartford, eand Charles J. Bemnett, Exeoutive Secretary of the Flood Commis-
sion of the City of Hartford, have hersunto set owr hands and caused the
common seal of the City of Hartford to be affixed hereto this 9th day of

July, 1940,
CITY OF HARTFORD

by /s/ Robert J. Ross
~ City Engineer

by /s/ Charles J. Bemnett
Excoutive Secretary of the Flood
Commission of the City of Hartford,




STATE OF CONNECTICUT )
) SSe
COUNTY OF HARTFORD )

Personally appeared Robert J. Ross, City Engineer of
the City of Hartford, signer and sealer of the foregoing instru-
ment and acknowledged same to be the free act and deed of the
City of Hartford and his free act and deed as City Engineer of
the City of Hertford, before me

/%/ Porter H. Barrows
Notary Public

My Commission Expires February 1, 194l

STATE OF CONNECTICUT )

) 55
COUNTY OF HARTFORD

Personglly appesared Charles J. Bennett, Executive Secre~
tary of the Flood Commission of the City of Hartford, signer and
sealer of the forepgoing instrument and scknowledged seme to be the
free act arid deed of the City of Hartford end his free aot and deed
o5 Executive Secretary of the Flood Commission of the City of Hart-
ford, before me

/s/ H. Leon Vietts
Notary Publiec

My Commission Expires Pebruary 1, 1943
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Flood Commission of The City of Haritford
36 Pearl Street
HARTFORD, COMNECTICUT
. Mareh 28, 1940

Chief of Engineers

c/b Je Se Bragdon

Lieut+ Col. Corps of Engineers
United States Engineer Office
Providence, Rhode Island

Sir:

_ The City of Hartford hereby reguests that you design and construct
the Park River Conduit in accordance with layout and plan submitted in
report of Metcalf end Eddy to the District Bngineer, dated February 23d,
1940,

The City of Hartford hereby assures youw and the Secretary of Wer that
the excess cost of design and construction resulting from complience with
the request will be borne by the City, and a formel offer to econtribute
the amount thereof will be made as soon as the seme has been determined,

The authority of the signers to bind the City is contained in a reso-
lution adopted by the Flood Commission of the City of Hartford at a meet=
ing held on March 1%th, 1940 and by the Court of Common Council at a meet=
ing held the 27th day of March 1940, certified copies of which are hereto
attached,

CITY OF HARTFORD

by /s/ Robert J. Ross
City Engineer

by /s/ Charles J. Bennott
Executive Secretary of the Flood
Commission of the City of Hartford




STATE OF CONNECTICUT )
) 88 Hartford, March 28, 1940
COUNTY OF HARTFORD )

Personally eppeared ROBERT J. ROSS, City Engineer of the City of
Hartford, signer and sealer of the foregoing instrument, and acknowledged
the same to be his free act and deed as City Engineer of the City of Hart-
ford.

J/s/ Porter H. Barrows
Notary Public

STATE OF CONNECTICUT
88 Hartford, March 28, 1940
COUNTY OF BARTFORD )

Personally appesared CHARLES J. BENNEIT, Executive Secretary of
the Flood Commission of the City of Hartford, signer and sealer of the
foregoing instrument, and acimowledged same to be his free act and deed
88 Bxecutive Secretary of the Flood Commission of the City of Hartford.

/%/ Hs Leon Vietts
Notary Public




March 29th, 1940

This certifies that at a meeting of the Flood Commis-
sion of the City of Hartford held on March 13th, 1940, it

was =

VOTED that following the passage by the
Common Cowncil of the above resolution (namely,
resolution of the Court of Common Council passed
on March 27th, 1940) that the City Engineer and
the Executive Secretary of the Flood Commission,
or in their absence or inability to act, the Mayor
be authorized to make formal reguests end provide
assurances to meet the rules and requirements of
the War Department.

Attests /é/ Charles J. Bennett
Executive Secretary of the Flood
Commission of the City of Hartford




SECTION D



June 29, 1943

WHEREAS, the project for Flood Control in the
Comecticut River Basin adopted by Act of Conpress
June 28, 1938 and by Act of Congress August 18, 1941
is to be modified by Lect of Congress approved
October 26, 1942 to include and authorize the con-
struction of the Gully Brook Conduit at Hartford,
Connecticut; and

WHEREAS , wder the terms of said Flood Control
Acts the City of Hartford is required to furnish the
assurances hereinafter set forth to the Secretary of
Tear: and

WHEREAS, the Court of Common Counecil of the City of
Hartford, by virtue of the asuthority wvested in it under
the charter of the City of Hartford duly passed a
resolution et & meeting held on June 23, 1943 author-
izing the Chairman of the Flecod Commission of the City
of Hartford and the City Engineer of the City of Hartford
to give said asswrances to the Secretary of War;

NOW THEREFORE, the City of Hartford, pursuant to
said resolution, does hereby assure the Secretary of
War that it wills

(a) Provide without cost to the United
States all lands, easements, and rights-of-way
nocessary for construction of the project.

-{b) Bear the expense of all necessary
utility alterations including sewers, and
complete the closure section of Gully Brook
conduit extension scrass Park River.

(¢) FHold and save the United States free
from claims for damages resulting from con-
struction of the works,

(4) Meintein and operate all works upon
completion in accordance with regulations pres=~
eribed by the Sesretary of War,

IN WITNESS WHEREOF, we, William H. Putnam, Chairman of
the Flood Commission of the City of Hartford, and Robert Je
Ross, City Engineor of the City of Hartford, have hereunto
set our hands end caused the common seal of the City of
Hartford to be affixed hereto this 29th day of June, 1943,

CITY OF HARTFORD

By /s/ Williem H. Putnam

Chairmon of the Flood Commission

By /é/ Robert J. Ross

City Bngineer



STATE OF CONNECTICUT ) R
ss: Hartford, June 29, 1943
COUNTY OF HARTFORD )

Personally appeared ¥illiam H,., Putnam, Chairman of the
Fiood Commission of the ity of Hartford, and Robert J. Ross,
City Engineer of the City of Hartford, signers and sealers
of the foregoing instrument, and aclmowledged the same to be
the free act and deed of the City of Hartford and their free
act and deed as Chairmen of the Flood Commission of the City
of Hartford end City Engineer of the City of Hartford,
respectively, before me,

/s/ Marion P, Coffill

Notary Public
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TNSPECTION REPORT FORMS
Pike Inspection Report C-1
Conecrete Wall Inspection Report C=3
Dreinege Structure Inspection Report C-4

Closure Structure Inspection Repori c-5



THSPECTION REPORT
FOR
FLOOD PROTECTION SYSTEM, HARTFORD, CONN.

Dike Inspection Repert (Part 1) : Date

Loeation

)

(from Sta. to Sta.

a, QGrass or sod;

Description

b. Damage duwe to fireg

¢. - Rain, wave, current
wash or caving
banks s

d. Damage due to.
rodents;

e, Damage due to live-
stocks

£, Sand boil areas
maxrked:




INSPECTION REPORT
FOR
FLOOD PROTECTION SYSTEM, HARTFORD, CON,

Dike Inspection Report (Part 2) : Date

Location .
(from Ste, To sta. ) Deseription

ge Treospassing on
right~of-way;

h. Damage to toe
dreinsy

i. Damage to ripraps

" Je TDamege to dike
- orowng

Check items if found satisfactory.
If everything is not in order, explair below:

i
1

Inspected bys

c~-2



INSFECTION REPORT
FOR
FLOOD PROTECTION SYSTEM, HARTFPORD, CONN.

Concrete Wall Inspection Report _ Date

a., Monolith Joints

—

(1) Expansion material

(2) Concrete at joints

be Wall

(1) Cracks

(2) ‘settlement

(3) caving of banks

(4)- Bank protection

(5) Toe drains

c. Trespassing on right-of-way

(1) Excavation

(2} Depositing materials

(3) Construction

(L) Fires

Check items if found setisfactory.

If everything is not in order, explain belowy

Inspected by:




}
JNSFECTION REPORT
FOR -
PLOOD PROTECTION SYSTEM, HARTFORD, CONN.

L 4

Drainage Structure Inspection Report Date

Location Condition

a. Velves or Gatess

be Pipe:

¢. Hendwalls:

d.  Riprap:

e, Cateh Basins:

f. Stone Gutters;

Check items if found satisfactory.

If everything is not in order, explsin below:

Inspected bys

C=01.



INSPECTIOR REPORT

FOR

FLOOD PROTECTION SYSTEM, HARTFORD, CONN.

Closure Structure Iﬁspection Report

8. Concrete

:Bf

Date

Closures

Stoplog Stoplog Bulkhead Stoplog Stoplog Stoplog Stoplog

No. 1 No., 2 Door

No. 3

No. }-l.

No. 5

NOqé‘

Metal Parts

Timbers

Repairs Needed

Parts Needing Paint

Pate of Last Trial
Erectipn

Sand Bags Available

Check items if foumd satisfactory.

If everything is not in order, explain below:

Imspected ﬁy:




APPENDIX "D“

DRAWINGS

STANDARD HIGHWATER MAINTENANCE METHODS

Sack Dike or Topping

Sand Boil

Sacking Sloughs

Effects of Sand Boils on Levee
Emergency Flash Boards

OPERATIONS

Project Map of Local Protection Works
Gage

PLANS AND PROFILES

Memorial Bridge to Windsor Town Line
Memorial Bridge to Aviation Road
Aviation Road to Weathersfield Town Line
Park River Conduit

Gully Brook Conduit

Pumping Stations

PLATE

II
111
II1A

V-A

VI o XIV

XV to XXXII
XXXIITI to XOXXVIII
IXXIX to XLII
XLIITI to XIVI
XLVII to L



WAR DEPARTMENT

CORPS OF ENGINEERS, U.S. ARMY

Stight slope 7o
) Jondward side

RIVERSIDE

SECTION
Note: Sacks should S
be lopped af least
I3 all ways and well
mauled or tamped - kx < %S < ﬁ\\‘L\ Q 4
info place. ~ ~ < ~
D N5 SN S S W
S5 SYEAN
~ X—\ S_ S \ \ ‘ -~
S N N

RIVERSIDE ELEVATION

SACKS REQUIRED PER JOO' STA.
I001b."Feed" Sacks -1 Cu.Ft. Each

i
rox. . .
So b | Snchs | Reauired
.5 i 3 300
2.0 4 750
3.0 6 1400
4.0 8 2250
5.0 LO 3250
6.0 12 4500
7.0 I} 5950
8.0 16 7 600

SACK DIKE OR TOPPING
STANDARD HIGH WATER
MAINTENANCE INSTRUGTION

U.S. ENGINEER OFFICE, PROVIDENCE, R.1.

Plate I



MODEL SACK DIKE OR TOPPING
Typical Section

MODEL SACK DIKE OR TOPPING
Riverside View

PLATE IA




WAR DEPARTMENT

gﬁpz?/way

Wall should be built on firrm ELEVATION
foundation, with width of base

ot least 1% times the height:

Be sure fo place sacks on ground

clear of sand discharge.
Tie into dike if boil is near foe.

<Sp/7/way

i

Crowr of Dike

Do roft sock bor/ whick
does pot pul out moreriofl
© Herght of sock loop or ring
should’ be only surticrent fo

oowrn fow Througlh borl so
rhot o more moterial 15 dis-
placed ond boil rums cleor .

 througl boll.

SAND BOIL
STANDARD HIGH WATER
MAINTENANCE INSTRUCTION

creote enough heod o Slow .

Do nok Iry ro shap fuhy, flow

U.S. ENGINEER OFFICE, PROVIDENCE, R.1.

- Plate 1T




WAR DEPARTMENT

_CORPS OF ENGINEERS, U.S. ARMY

Lop sSaturated oreo

2 Sock lengths. ___7
Acditionol loyer -

ine of solurotion .
7 =

Number of foyers oefer
muned by velocily of

moferial being carried

Lop soturoted

seepoge ond amowrt of

. .

0

ELEVATION : ,

When available, insral!
filter of brush

ELEVATION

orea 2 sock
widths orr bolh
o,

Brush filrer,
i available

Crowr of ke

Socks shouv/d be /ord
Shrrigle rastior and rof
mowled info ploce.

SACKING SLOUGHS
STANDARD HIGH WATER
MAINTENANCE INSTRUCTION
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.WAR DEPARTMENT

CORPS .OF ENGINEERS, U.S. ARMY

BILL OF MATERIALS
For one 8-0"panel. Regular wall section,
* Uprights [1Ops| 2% 4" x 6-07
Verl: brace| 5 - 2'x4"x3-0"
\ Stringers | &= VX 6" x 80" N
' Upperties| 51 1"x¢"x 2-3"
Lower ties| 5 - I"x4" x2-3"
Disgonals| 5° I"x 4" x 3-6"
Sheathing] 6" I"x 6" x 8:0%0or random
widths fo maKe up 36"
Wedges 8 (%112 xF0 s F3% 2% 40
Fer onc- 8-0 panel. Pilasfer section
Same as above list except:
T Substitute one upright 2¥4 % 229" for one 2v4560°
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WAR DEPARTMENT

CORPS OF ENGINEERS, U. S. ARMY

MEADOW BROOK DIVERSION
o
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_—sm 30.7

ARK RIVER CONOUIT
ITEM H: 6

HOTKANGH o
RIVER ?

 §TOP-LOG STRUCTURE NO.3

S

>

L
1

The flood protection system constructed by

USE.D,consisting of eorth dikes, concrate walls, five
sfop log struclures and North Meodows Pumping Stotion
along the Goanecticut River, olso. Park River Gonduit
Gully Brook Conduit and temporary pumping stations
ot Keendy Lane and Bushnell Park is the responsibility
of the City of Hartford for operction and mointenance.

Elevafions are on same datum. as USW.B. gage

at Memorial Bridge. . ;
The datum is 0.55 below M.S.L. dotum,
Allowance must be maode for
points,except Memorial Bridga, in interpreting
U.S.W.B.goge reodings.

Gage heights of previcus major {lo0ds.

Nov. 1927 29,
)‘.-9 v 0
i
Q Mar. 1936 36
Cd
S, Sept. 1938 35.4
=
%
s AN

BRAINARD FIELD
AIRPORT

MET. DIST. SEWAGE
TREATMENT PLANT:

A e g

river slope at all

HIGH WAY

LEGEND
TITTEDSTIII77 Quarfion limita of Moreh 1936  flood.
O O O W U Elsvation of $top Log SNI
vy rerer

e Conduit

Goncrete Wall

. Pumping Statlon

APPENDIXT{ EXHIBIT 5b

ST
STRUCTURE. NOS

Eiewotion of kp of Diks or woll

ﬁ

CONNECTICUT RIVER FLOOD

HARTFORD, CONN.
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[u. S ENGINEER OFFICE, PROVIDENCE, R. I,

OPERATION AND MAINTENANGE MANUAL
HARTFORD, GONN.
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WAR DEPARTMENT

GORPS OF ENGINEERS, U. 5. ARMY

Check weir i Hudson St gate chamber. If 36" backwater gate against
Gonnecticut River is not working close 36 sluice gate.

(19.0 dry weather) Stort Bushnell Park Pumping Station. Pump to keep |
water lovel below elavation 19.0. (Base of 7' gate floor stand is elev.
299 and center line of pump is elev, [6.1)

Sanford St. weir on overflow from North East Sewer at Windsor S, Lower |
movable wood weirs fo lowest position to allow all flow to entfer
meadows. ®2

Close Riverside Park 4'x%’ sluice gate (Station 11+04 North Meadows Dike)
as double protection as there is a 4'x5' backwater gate on river end
of this sewer.

Start Potter St. Pumping Station. (First step in starting this station is fo b
divert sewage in tha Park River Intercepting Sewer west of Main St.to
the Park River Gonduit) This is done by: Opening 3'x 4' sluice gote at
Wells S, diversion chamber located on the west side of Wells St obout
(75 feet south of Mulberry St. * Glosing 4' sluice gafe in Park River
Intercepting Sewer and tlosing 18" sluice gate, both in Arch Sk gate
manhole at Main St.

At Potfer St. Station, close 7'x5' sluice gate and start 24”pump or pumps
as may be needed. Keep suction well water level below elev 12.0 (center
line of pumps elev. 9.5}

Have Keensy Lane Pumping Station ready to operata.

At Sheldon and Commerce Sts. = Gheck weir in Commerce St gate
chamber to moke sure 4'x 5’ backwater gate is working and Connecti-
cut Hiver is not backing inte Connecticut River Intercepter. If it is,
close 4'x 6 sluice gote. {Weir is ot elevotion 13.0)

Close 18" sluice gote in manhole at center of Sheldon St. ot east side of
Main St. Main St. sewer south of Sheldon St. now flowing north to
Park River Gonduit. ]

At Church St. Regulator Chomber (Church and Spruce Sts.) ~ Close 48"«
36" sluice gote. This closes the connection from Gully Brook Conduit
to Union Ploce sewer.

Glose 42" Walnut St. sluice gate thus diverting flow in Gully Brook Inter-
capler to Guliy Brook Gonduit,

Divert sewage flow in Park River Intercepter to the Pork River Conduit ot
the conduit inlet by L Opening 36" overflow gate fo Park River Conduit,

2.Closing 48" gate on intercepter.

At Masseek St. and Von Block Ave.- Close 5' gate, thus closing the overflow
of the Connecticut River Intercepter. (Overflow weir is elev. 11.0) *1

Sewoge Treatment p[um_{Diverf Franklin Ave. sewer flow to river.
Divert flow through by-pass at gate house #1,
North Meodows Pumping Stotion - Close inside gates. Pump s conditions require
South Meadows Pumping Station - Glose inside gates ond begin pumping.
Avon Sf. Pumping Sfation -~ Disconfinue sewoge pumping,
Potter St. Pumping Station - Discontinue sewgge pumping. Close valves on
12" pumps.

708 HARTFORD DATUM

DATA ON INSTALLATION OF STOPLOGS

CLOSURE

Stoplog # 1 - North Meadows Cike
Stoplog 3#2-North Meodows Dike
Bulkheod Door - Riverfront Dike
Stoplog 3 3= Riverfront Diks
Stoplog 34 - Riverfront Dike
Stoplog # 5 - Seuth Meadews Dike
Stoplog # 6 - South Meodows Dike

SIZE OF CREW | YIME REQUIRED
15 men 4 hrs,
16 men 3 hrs.
! men % hr.
4 men 2 hrs.
K men 2% hrs.
10 men 2L brs.
10 men 4-bhrs,

Start pumps ot Sewage Treatment Plant.

At Sheldon St. and Commerce St.- Shut 42" gate.
At Masseek St.and Van BIoc!t Ave.~ Divert Jefferson St Inter-
cepter to river by closing 4’ gate (southerly one of two gates).

5.65 UNITED STATES WEATHER BUREAU

5.00 MEAN SEA LEVEL

Stop Potter St Pumping Station - Close discharge sluice gate.
Start Keeney Lane Pumping Station. Keep Keeney Lane suction
well water level below elevation 12.0. (Rack operating flgor

is at alevation 15.| - center line pump elevation 9.4)

24.06 HARTFORD DATUM

22.00 MEAN SEA LEVEL

2255 UNITED STATES
"WEATHER BUREAU

KEY | DATE

REVISION  (indicafed by A} REV EY]

CH. B

AP BY

Close railrond stop log structure #2 North Meadows Dike

Glose bulkhead door at South Meadows Plant of Hartford Elec, Light Co.

Close stop log sfructure #3 Riverfront Dike
Close raitroad stop log structure #4 Riverfront Dike
Close highway stop log structure #5 South Meadows Dike

Close railroad stop log structure #6 South Meadows Dike

Close railroad stop log structure #1 North Meodows Dike

NOTES

®) Al flow from the Colt District is now going to the Treatment
Plont pumping station. All flow of the Jefferson St Intercepler
15 gaing direct Io the Connecticul River fhrough fhe Mosseek Si
Cutle!, (There Is o backwoler gate on the river end and a 5 foo!
emergency sluice gale ol Von Dyke Ave. This emergency gofe
must never be closed unless the two emergency gares in Fope
Pork at the junclion of the North ond Soulh Branch Inferceplers
ore olso closed. Any occurrgnce which would indicale the necess-
ity of closing these goles will be given speciol consideration.}

#2  These weirs con be loweced if woler agoinst weir /s nol above
elevation 200 H.D. If river peak Is not expected o go above ele-
valion 18.0 do not change over os it will keep sewoge out of fhe
North Meodows. (Meadow Brook ond North Mecdows Pumping
Srotion Pond ). .

CONNECTICUT RIVER FLOOD GONTROL

HARTFORD, CONNEGTICUT
OPERATION GAGE

CONNEGTICUT RIVER GCONNEGTICUT

SCALE
AS SHOWN

U, S. ENGINEER OFFICE, PROVIDENGE, R.1.,  NCV, 1945

OPERATION AND MAINTENANCE MANUAL
HARTFORD, GONNECTIGUT

PLATE NO. X A



CORPS OF ENGINEERS, U. S. ARMY

WAR DEPARTMENT

-~
= ———— g
& w
L Lk toe > HINE
ECTICY ®
o
5 P
S 20 \"‘H..__T__ Groufed riprap
* D mneg T —— —_— ’ 8
2 28 é‘ N % L0k berrs. Fleo 9\)1 © §$ -
- W
AR : K a‘% o B AL 0573 'B = ._______%__ Dumped roc!i_ro_%z______“‘? _______ ——— %3 W
e rasy R =220 0T TS Pogirz® FRRTA M ok ma. oo i __\gLoumeed rock perm 57 G5~ 35 5 0
SHSLT - (N s QST 9B, N o Ta - 326 Topey L st 2 fen S TEF~ o 2
ol ¥ ) L~ 128 33 é 30 = 76.54 (kf 20 8§ oSSR = 270502 B0 S| 20 3 0 =
= Riprap berm g b % N 25 9 " +_HFHN o) ~ 15 2
) ey IS g 35 & N IEQET T OL-I4 e i 25 20 T o ETeoleys
g 3| = o ) SO S0 OT B = 62630500 § 10 ST fasse.
+ -—M‘-’/ 207w N ——— o 45 U Proposed concrete wall TR TAR T T e TATANAYL =22 Sto. OO0 3
5 Sz : = —— —= e T AW, N52793.596
h: — & Y — R NS § : i § § oS ] s 70441. 950 % ; ¥
% by %‘.—‘—M—___N wvfe 52 roodway" &, = :
9 . R 45 > 4 S Sy a
£ ~ ine 8 N 1~ 3] . i &
NI Tedam i L 3 ! N £R el 2
£ . - L i —— = =7 et T —
30— @ D ——— === 1 |
3 —" =, 7be of drke jpg_drai ﬂ%@msﬁ g _..——CI_-_—_-_I;_:_:
Y] . t == 1] =
S rock foe droin / wa” to 7o M5 it 11111011 e Y
TE’ i3 5765 0 % e
ki i_"”” 35T M5 " M
= T it " l
) i
—
-

e e A —— "

K1 §
g &
0 . *
& ‘bl
op of existing wall on eost

* - side of Meodow Rood
Top of concrefe wall B
© 4 | | £7. 4550 ITI\ —s0

50 -
£1.46.15 ' Top of dike E£1. 46.08 1\5_7 Grode o dike and wall £ 460
P ' /f e L ma S
. : ElL 4005 __—A=""" L - e
40 176p of riprap £1.38.0~3 % o e SO k| : $ .
B T - "" - T T[T T T L7 Top of exisfing concrefe S asias ﬂ Q
El 33.0-9 " waoll along raoilirood - Existing mosonry wall) \mp of existing woll, west u‘g
_,__._.---—-—"‘ fo be removed. )
20 Existing roadp_ I I s E, side of Meadow Rood. | * ,, NotEs
- ———— e e e e e S R T e K—
w L. e —— S | Lxisting  rpadz2/ and 7 e Beginning of steel sheet
i Landside toe of dike (£1250 & Landside foc of o ity cot-off Existing concrete woll § Elevotions refsr to Mean Sea Level Dofum,
z gan e : 8°VC pipe drain from Statiors fers to £ i
z ‘2l e i o o g kN 2/ £ R - w oning refers fo ke,
20 _.___.-r:'-—-—--—-' TE . Bottom of rock foe droin §3 wall Invert_elevation R -y Coordinates refer #o City of Hortard system.
S S &f outlet =El. 240 b ; 20 ) 4
£ 8 : g For further details see contract drowings
E; $ 3 8 § turnished city.
- @ B L~
['1] . .
10 8 4 8 8 0
S _DDumped rock berm. EL 6.0
R D] e ORI RN IER I U2 U | SO I e R L A
aaliid CONNECTICUT RIVER FLOOD CONTROL
Bottorn of & foe £ HO 7
o pF——— e _._I——-———l——m——-f——’”ipeli' ARG R i | S S —— 1, NORTH MEADOWS DIKE
FISCAL YEAR 1939 SECGTION
8450 a+t+op 7400 &+00 5§+ 00 4+ 00 ALng 2400 1+00 0400 OETAIL PLAN NO.I
STA. O+00 TO STA.8+50
) HARTFORD , GONN.
PROFILE CONNECTICUT RIVER ! CONNECTICUT
i ag' o — SCALES T e 4BFT ..
SCALE: VEET :_; 4'3‘ . , 40 [ +0° oo.
U. 5. ENGINEER OFFICE, PROVIDENGE, R. L, _ APRIL 1939
OPERATION AND MAINTENANCE MANUAL
HARTFORD, GONN.
PLATE Vi




CORPS OF ENGINEERS, U. S ARMY
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WAR DEPARTMENT

. CORPS OF ENGINEERS, U. S. ARMY

ELEVATION IN FEET

S .
e
. \\\_“CQ TOCk foe draim 15
Ty ——

e —

RIVERSIDE

Toking line ‘
407,00
M G722 o -

\..

RIVERSIDE PARK _ Taking /ing
35,8/ ] e toe of dike o
z .- N 732 18 £- Rivers! .-;5:;5‘

Riverside fos of dike =Y

7op of rip rap £/ 380

L ANOSIDE

\ 4 ?;\;M’e 25
MSpgp T T————g0
/ N 56;:48- 35
\ -/075..95" _'_'_‘—"‘—-%._40
9======-‘=‘=b‘
2 i $
‘. i <% i §
) ) ke 1
L I3 ” S I 22 - = ol %
m‘ = 30 > 8 00" 2t ] &
= — — e —— F
\

20

-

T oot 5 7080 08 gy y O

ARARALRRSL LR YIPEII

e T T LI LIl 4
=

S
N

Wesr Tokin Line
A% 41°26 5"

R = 1579, 49
\-. 7= 635 2/
\ L =/21467
'.'—-—_.____‘_‘___h -
7Cking f) _
Y fine PLAN
BCALE 1" = 40'
50 - 50
£7 468.52 L1 46.49 - Dike graode line £/ 46,37 £l 4634
40
* v o . Exfent of NOTES
Extent of [2"V.C. .pipe in foe dron &7 C pipe For general nofes applying o details shown
in foe drain on this Sheef, see Plare ¥/ .
30
30 8 " .
] Vertical Curve ;3 12"C. loteral from | 200’ Vertical curve :
B4 N foe droin fo rood difch £L 180 £ /80
20 s S9N _Ie0
Rood guifer ~ |
Originiof ground Rood grade line E4 = ~ — - - - CONNECTICUT RIVER FLOOD CONTROL

Surfoee of § of rood £1.12.45 £.43.56 ) e vl Landside toe of road-) j . et NOQILHY Eﬁ{gﬁgg\gg} T%(E

——— = —— it i B e R — —t IR S FI
10 ——--—-—_:__-:_j:.::‘_—_.__.,_—J— —— = = - DT FRoed guller 6/0,060.773;,’-—‘.‘-‘—-5{'8'2 gt FlE ‘_/-rhﬂ-:.:-__—_-—h___ ft,f:‘g-:_"_"——d-'“ o i DETAIL PLAN NO.3

e R e e e e e e o e e e e e e e Fl &0 B G oine Origina/ grownd surfece ~£1.9.0 : 5 STA. 17+50 TO STA. 26450

Botfom of rock foe diroin Droingge ditch| ~=Slope 013 % Ll a0 “18°C.M, pipe under road. . ofj,@ of '?’?‘oao’ Bolfom of rock foe drain — HARTFORD, GONN.
Existing 3670 pipe ' | CONNEGTICUT _ RIVER CONNEGTICUT
| | . Inné'f-d.ga ] o R SCALE 1 M. = 40 FT, o
o 26+ 00 25400 24+060 23+00 22400 2k 00 20+ 00 19+ 00 18+ 00 < 2 L
PROFILE L. 8. ENGINEER QFFICE, PROVIDENCE, R. 1., APRIL 1939
STATIONS REFER T0 & OF DIE . - OPERATION AND MAINTENANCE MANUAL
SCALE vert. 1" = o' . i HARTEORD, GONN.

-

PLATE VIl

B
’}“



WAR DEPARTMENT

CORPS OF ENGINEERS., U S. ARMY
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